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Foreword 


This thratisi^ hh fliiit-nakiiig—-tlie nmst ancient art of which 
we liave. or ever sliall have, any certain knowledge—pm- 
[Ktutids two theses and is tlius adtiressed to two disparate and 
even mutually hostile audiences: jjeoplc who like to work 
with tlieir hands and |JO!iple who study ant]jro]>olog 5 '. 

First diesis: It is not at all difficult tti make helter airow* 
heads than the average Indian or better cutting tools than the 
average Neanderthal over made. As L'il Aimer s Pappy might 
put it: “Any fool can do it; shucks, / can do it myself."" But it is 
of course difficult for the average modem man to copy the 
oc:casioiial. the oiic-iii-a-tlnHisaiid. masterpiece of primitive 
handiwork. 

Secimd thesis: Since, as Paul Fejos ortce noted, too many 
anlhroiHilogists take the attitude that tools soil llie hands of 
a scholar, the standard texts and reference works fi>r their 
discipline contain many erroneous slalemenis and assiimp^ 
tions about the nature of flint and the skills llial are needed 
to shape it. This ti-eatise is an effort to correct a few of the 

flTTiJrS. 

H. Meavhinn^.y 

HniiXton. TeTaji 
Jum^ 19. t957 
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I. Speech, Fire, and Flint 

PERHAPS TUK FiNE^nr PREFACE 111 ^11 thp lx>i:>ks that have come 
down to iis is one wrilteti by Tituft Livy two thousiand yeai’s 
ago for his history of the Roman people* which he called 
Urbe Condita (“From the Founding of the City”). 

Livy began by saying that he did not know whether tir not 
he could accomplish anything worth the labor if lie wrote such 
a history, since the tale was an old and familiar one and new' 
writers were aKvaj^s tiy'ing tc^ tel Hi better, either by excelling 
a nide antiquity in literary' art or by making the facts more 
certain. Rut no matter how the thing iniglil turn out, he said, 
he would enjoy doing bis best tsi commemorate the deeds of 
the foremost people in the w orhL “And if in st> groat a timuilt 
of writers, my repute shall he obscured, T shall cons^de mysidf 
with the n<ihility and greatness of those who overshadow my 
name.” 

There is a tinge of the same tliouglU In beginning this litde 
hook. The book may be triviah but the theme is a nolde one. It 
is the most fascinating and pictuirsque story in the wsirld. tor 
this is intended as a common-sense, diswn-to-earth study of 
how flint tools and weapons were made—oft for that matter, 
can still he made by any descendant of the Stone Age men. 
And tlie chiefest part of man^s early stoiy an earth—of man 
considered as man and not merely as another of the anthm- 
ptjids—has come down to iis only in the tools iJ^at he chipped 
from flint. 
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Nearly all Uie tether records of tlie earliest men have per¬ 
ished, Their S|>eech is lost forever, Tlie ashes and charcoal of 
their campfires Jiavc mostly washed a\vay. Whatever skins 
tliey hung from tJicir sliniildcrs. whatever huts or winrllireaks 
they built, wliatever clubs or spears they cut front tree liitibs, 
tliose tilings have mostly rotted. In nearly all instances the 
IxHies of the earliest men have rcutecl. too^ along with tlie bones 
of whatever game llicy killed* There arc a few skulls from 
Thin a. from Africa, ]>erhaps enough to load a ^vheelbarrow or 
two. The rest is mostly guesswork. Until we come to Neander- 
tlial niaTi. who. however chin less and shambling^ is so reccni 
as to be almost our contemporary' and who buried some of his 
dead in rock shelters, we have only fleeting glimpses of what 
the ancients looked like. 

But the tools tliat the ancients chipj>ed from flint endure. 
Flint will alter a little in color and texture if it is long exposed 
to sunlight nr trs chemicals w hen Imried in the eartli. But that 
is all. You could take the nldest flaked cutting edge right fiow' 
and skin a mammotli %vitk iL if you could only find a mam¬ 
moth. All the mammoths have perislierh but the tough old 
implements remain. 

No I marble^ nor tlie gilded monii nienls 
Of princes, shall outlive ihis powerful rhyme. 

A nolde thought. But the oldest flint tools may have lasted a 
million years. 

It is believed nowadays that in the lieginning there were 
three arts tliat differenliaied the early men from the ground 
apes; sjK?ech, thense of Are. and the flaking of flint implements. 
To a two-thirds extenL this is only an enlightened surmise, 
not susceptible of prtioh Speech would have left no evidence 
behind, no matter whctlier early man was as garrulous as tlie 
mtidcm type or whether he educated his young merely by 
cuffings and bellows. As for his cam|>fires. unless he built them 
in caves or piU, a few thousand years of rain and Quod would 
wash away mfjsl of that evidence. Traces of fire are extremely 
scority for the l4>w'er Palaeolithic. 


SPEECH. FIHE. AND FLINT 

Among tliose three arts, then, flint-working Tnust be regard¬ 
ed iini merely as tlie one tliat left tlie most evidence behind 
blit also as the one that was truly indispensable, Flint-ity^tking, 
rather than tool-makings is a lerm used advisedly. Flint is the 
fiindameiUal materiaL All manner of tools and weapons, in¬ 
deed. can be made from wood. Ixnic* and horn. But something 
is needed to shai>c them. You cannot sha|ie woo'd by beating 
on it with another piece of wood. You cannot sha]>& bone by 
beating on it with another piece of bone. But you can shape 
flint by striking it with another piece of flint: and that is how 
the earliest fist axes and flaked cutting edges were made* As 
s^Jorl as you have flint tools, you can make all stifis of things 
(Slit of svood^ bone, animal hides, and the like. 

Flint-flaking^ say tlie patient, systematic diggers, is a tecfi- 
nique that began half a million or perhaps a full millic^n yeai^ 
ago. back in the dawning of the Pleistocene. Beside tliose rude 
beginnings, crumbled Nineveh seems a thing of yeslerday. 

Without the three arts, but nit}stes|ieeiaily wdilioiit a knowl¬ 
edge of flinls. man would still be slinking tlirough llic hushes, 
naked and almost helpless, armed w ith l>ut [mny claws and 
none-too-formidaiilc teeth. With ninls, long ages befoi-ebronsie 
and iron were in his hands* he liad mastered the cave liear and 
the fiaiiy mammoth. Man l>ecame man—not w lien liewalkefl 
erectly* not when he got a sfiapelicr skull, not wlien he shetl 
the ai>elike coat of hair—but wfien be got tools and weapons 
in his hands. Wfiatevor sort of men may hove been the fii^t to 
shape flint into cutting edges, it was they who first became 
tndy human and that %vas the founding n( our city, a larger 
and older cointminity than Livy’s Rome. 

Cfmeeded tlien. as it must lx?, that s|>eH-ch* the use i>f fire, and 
the shaping of flints are the three primal arts that scjxirated 
men from ground apes, it is odd to see flint so little regarded 
nowadays. Speech still flcmrishes* even to excess. So^lp o}M?r£i 
lie fouls tlie air. newspaper presses devinir the forests, and the 
ordinar^^ citizen wags his jaw by the Ixiur. This desire for 
utterance is so much strtmger than the desire for knowledge 
that Lfie species miglil better have been “taxonomizc?d” as 
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Notn<i uiulans. Fire, too, is still used far and wide, whether to 
hreakfast or for fatitastically huj^e and complex 
industrial processes. Even tliough it is most often done now' by 
oversophisikated means, many a woodsman still prides him¬ 
self on the ability to light his fire wdih a single match, and the 
hardier of the Boy Scouts can do the job with a bovw<^rill. But 
not many woodsmen and not many Scouts can flake flint. ' 

T his little book is intended as a manual for Neanderthals or, 
for that matter, as a guide to flintcraft at any cultural level, 
whether that of the rude Abl>eviIlian fist ax or tliat of the 
highly sophisticated Solutrcaii point. It can serv’e no immedi- 
ate, no economic, need. For more than nine-tenths of man’s 
stay on earth, a know ledge of flint-flaking has been the indis- 
jnjnsahle ai L the indispensable science. But ^ve have at last 
gone liev'ond that. In flake flint toda^' is only to repeat—jjpr- 
lia]>s somewhat romantically and sentimcntally^tlie history 
<(f the race; to study, but no lotigrr with any sense of urgency. 
ihc cimdliions under which our mdc and haiiy' forefathere 
lived and scuffled. 

It is not to !» expected that any such manual as this will 
result in the establishment of a Chair in Flintcraft at any of 
the nation’s principal universities. .Altliough many brilliant 
and devoted scholars have studied the Stone Age, few have 
deigned to bloody their fingers on the actual flint and learn the 
techniques that are required to shafw it. Such e.xpcrinieiils are 
^eft to a scattering of laymen. .And it so happens that in 1|je 
United States—noted for its inhabitants’ practical turn f*f 
mind- -a few nf those laymen have become astonishingly ex¬ 
pert, files can make flint wea]>ons lliat often match, or cs'Cn 
excel, the finest of those turned out thousands of years ago by 
the Folsom nr the Scottsbluff workmen. The result has been 
tliat many a jirivate collector has jiaid out goiwl money for 
rolsom points that were made in A.n. 1950 ratlier than in 

SOnO B.C. (I takes an extremely sharp eye to tell wiiich is 
wJl icf 1 * 

I prclcrul here, even if I wished, to any especial 

s* ill in flaking flint. Some of those modem manufacturers of 
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Folsom points can do the work fat belter. But none of tliem 
have WTitten a manual, whctlicr from modesty, from unwill¬ 
ingness to betray a trade secret, or from lack of liierarj' skill. 
1 think that if some of the niceties of tcchnitiuc areexplahiefl. 
mote meii will loam to wiirk flint. A man can make dart points 
or knives purely to w'hile away his time, as liis neighbor might 
make lamp stands or ash trays, without troubling about tbe 
larger implications of tlic craft- Or he can make the same 
implements with the serious intention of learning more abmit 
Stone Age life. There are many variations in workmanship 
that seem rattier mysterious when one is looking at the arti¬ 
facts in a museum but simple enough when he learns to make 
the same tools. The best reason of all for learning to flake flint 
is the insight it gives into tlie Neanderthal mind, tlicway tliose 
sturdy ancients reasoned in solving iheir technical problems. 

One thing more nee<ls to be said. Most people who have 
never trieci it have the idea that flint-Hakiiig is a difficult art. 
That is not true. It is hard to copy the masterjdeccs turned out 
by primitive workmen, such things as the finest of llie Solu- 
tnean or the Folsiini points. But it is easy to equal tlic handi¬ 
work of the average fndian. wlio seems to have l>een satisfied 
with a neat and elficient weaiwn rather tlian a beautiful one. 
Ry that standard, it is no liarder to flake flint than to peel 
jHitatoes, once tlic workman clearly understands what he is 
tr>ung to do and what sort of stroke is ncede<l, And if tliere 
happens to be some reader wlio cares little enough about tbe 
antiquity of the art but would nevertheless like to learn to 
make some arrowheads, such a man may learn fortliwith by 
turning to Chapter V. 


II. A Synopsis of the Stone Age 

SINCE THIS IS A tbeatisf. om flint implements, some of them 
made far off in place and time from one another, perha jjs there 
ought ht be some pi’climinarv' account of the Stone Age. Ollier- 
wise, it might seem as though Abbevillian fist axes and Clovis 
dart {mints had hecn made by men ivlio were contemporaries 
and neiglibors. Actually, they were sc{>arated by several thou¬ 
sand miles and liy several huridretl thousand ycare. 

Tlic arcouiU will be a simido one. even Dlomcntaiy. It will 
deal only with the Old Slone Age (die Palaeolithic), during 
which almost all stone impleniciits were made bv chipping. 
The tecbnk|ii€s of pecking, grinding, and imlisbing stone, 
{>raciiced to some extent during the transitional stage called 
Mesolithic, wore not widely used until the Neolithic began in 
the Near East and that was only seven itr eight tiiousand 
years ago, Althougli this refinement was the formal distinction 
between the terms Palatmlifhic and ^^eolitflic when Lord 
Avebuiy coined the w ords in 1863, it is not now considered the 
really im|]ortant one, at least in the Old World. The big differ¬ 
ences arc that Neolithic men learned to grew crops, raise live¬ 
stock, make jjotterj', and live in settled communities. Axes 
and chisels of gi-ound stone, being ratlicr iiieflicieni at best, 
would not liave hol]Mxl them much, whetlier for cutting down 
trees nrsha{nnga dugout canoe, 

Tlie various pet^jjles who learned to polish stone, in whatever 
part of tlie world, kcfit on making most of their knives and 
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weapon pttints by flaking. A workman can flake an arrowbeafl 
in a few minutes, but it may take days or weeks to grind out an 
ax, \Miat is needed is not skill so much as forethought and 
stubbornness. But the grinding technique does allow the use 
of tlie tougher stones, those not brittle enough to he shaped by 
flaking as flint can be. but for tlie same reason less likely to 
break when tlie implement is used. 

The Palaeolithic is usually regarded as having consisted of 
three stages: I,ower, Middle, and Upper. Tlie Middle Palaeo¬ 
lithic is most dearly evidenced by tlie handiwork of the Nean- 
dertlial men. Fnun what is know'n of their way of life, it repre¬ 
sents no gix^at advance over the Ijiwer Palaeolithic and seems 
to have devolo[)ed directly from it. In ilje Up|>er Palaeolithic 
tile differences are startling. There are delicate and shapely 
implements, more skillfully made tlian anything known lic- 
fore them and most of them apparently made by men of Ifie 
modem type. In part of western Europe at least tliere w'as an 
astonisliing florescence of art'—'paintings and engravings as 
fine a.s anything done in the world until the great days of 
Greece, 

So far as has yet been ascertained, there was neither a Lower 
rutr a Middle Palaeolithic in the two Americas, and the first 
people to cross Bering Strait were men of the modern type. 
But Some evidence is now being hiund tlial these jiettplc did 
arrive just about the lime their remote kinsmen disjxtsscssed 
or succeeded the Neanderthnls In Europe and Introduced the 
crafts and skills known as Upper Palamlitliic. In Nonb 
America that stage, »r a somewhat similar stage, is called 
Palaeo-American or Palaco-lndlan rather than Upper Palaeo¬ 
lithic, \VJiat may have been going on in the rest of the worlrl 
at that lime is thus far verj’ little kitiiw ti. 

Tn a general sense it can lie said that the f’alaeolithic began 
and ended at about the same lime as the [leriod that geologists 
call the Pleistocene—the era of the liaity mammotli, thcsalwr- 
Irioibed tiger, and many other huge and picturesque mammals 
now vanished from the earth. Tiie usual estimate i-S that the 
Pleistocene lasted 1,000.000 years, though some recent esti- 
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mates reduce the figure to alxiut 600.000- During tlie Pleisto¬ 
cene there Mere four great suutliward thrusts of glacial ice, 
separated by three interglacial stages during which tlie world’s 
climate was as warm as it is now nr even warmer. There is 



He may have used a speur like this one. 

some ivasiin in believe that men had appeared in tlie world and 
were chi[)ping flints at the Iwginning of the Pleistocene. 

But liow many breeds of men were doing ilie work, even 
fairly late in the t^leistoccne. remains extremely uncertain. 
Some authorilif?s believe that the modem type of man or some- 
body veiy much like him—-complete with a distinct chin and 
a high forehead—was among tliem from the first, sharing the 
land w'ith several kindred spcxries and chipping the same crude 
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miplc^ments. Other aulborUies beliei'c that flutno sapiens ap- 
irearcd rather recently, T«o few* complete skulls have been 
fountl to decide the issue. If Homo sapiens did arrive as early 
as ilie olbers. he seems to have contented himself until the 
fourth glaciation with much the same equipment tlial his 
backward cousins were using. 

It may be forever impossible to identify the earliest and the 
crudest implements made or used by men. lo be recognizable 
as an implentcnL the stone must Ijc broken in some kind of 
patteni., show signs of use, or be found witli some other sort 
of evidence. A lump of utterly nondescript shape may be quite 
efficient so long as one edge is sharp enough for cutting ttr 
scraping. 

The most startling characteristic of the Dint implements that 
have come down to us from the Lower Paiacoiitliic is that not 
a one of them is readily idenlifiablc as a weapon. T here are 
tools that could have been used, and almiwt certainly were 
used, for chopping, cutting, scraping, and the like, for working 
wood. bone. horn, and hide, for cutting up meat, and for split¬ 
ting bones to get llie marrow' out- But there is nolliing that 
lotik.s like a serv'keable spearhead or ax blade. This is no! to 
say that the men of the Diwer Palaeolitlik bad no wcaiNuisof 
the chase. Likely enough, tlicy used their flint implements to 
shape spears, dubs, and digging sticks from ww»d. ^Vooden 
spears. sliar|X?nod and fire-liardened at the tip, w'ouM have 
lieen efficient enough to kill the largest game. In comparatively 
recent limes, they liavc been tisod by primitive jieoples in 
many parts of the world. One thing seems certain. Only a quite 
foolfianly man would tackle anyUving as big as a bull bison 
with no weapon Imt a stubby, unhafterl jnece of flint. Imping 
soinehovv to l>cat the animal’s brains out liefoi-e Iwing gored 
nr trampled. 

Wlialever sorts of wtwden weaiKins were used in tfie l^nver 
Palamlithic* and whclher they were few or rmrnenuis, it tould 
not be cx|icct<?d that many of them would have ernne dtnvn 
to us. Except unflcr utiusiial condilit>ns- Tivood roLs toes fast- 
lIovvGVGr^ tw'O actual wooden spears from the Ixwver Palaces- 
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lithJc have been found in Enrojx}—one in England^ the other 
in Saxony. Possibly, thousands of them have long since rotted. 

As hir the much more durable implcmeuts made of stone, 
it may be that the oldest ones clearly identifiable as the handi- 
wjirk of men are some of the so-called ^‘pebble toiils/^ found in 
Africa. Apparently-, they were being made very early in the 
Pleistocene. Some are simple pebides with one end knocked 
off. as i f to funiisli a cutting edge, Otliersare roughly spherical 
and may liave teen used m hammers tones. 

Tlie next stage in flint-working tcehnologj', apparently be¬ 
ginning as early as the first interglacial, involves Uie use of 
l>otli core tiM^ls and flake tools. This calls for definition: A core 
tool is one made by trininiing Oie r>riginal nodtde of flint, or 
any similar thick and heavy chunk of stone. A flake tool is one 
made fmm a more or less thin chip tfjat has been) struck off a 
core. In generab ci>re tools arc heavier than flake tools and 
therefore more suitable for a chopping or hacking sti'oke. The 
blade of a steel hatchet is something like a core tool, and a 
jackknife is something like a flake tool. A hatchet as light as a 
jackknife wtudd liardly work. 

The Old World seems to have heen divided into two great 
cultural or technological provinces during the Lower Palacii- 
lithic. fn eastern and southeastern Asia and in a small part of 
India most of the core tools were hig, clumsy c]io|jj>ers- 
trimmed rmly on a single working edge* In fiurma some of the 
chop]>ers were made from squarish blocks of i^etrificd wood 
ratlier than from Flint, But in the other province, whicli in¬ 
cludes Africa, Europe, tlie Near East, and most of India., tlie 
tisual core tool was what is variously known as a fist ax, hand 
ax, coup dc poing^ or hi face. This western tyjx? of core tool w^as 
trimmed not only at llie tip but on bi>tli edges and both faces. 
It was not neces,sarily jtirire efficient than tlie other type but 
it was a goi>d deal more symmetrical. 

Chldly enougFi, the fullest evidence about any of the peoples 
who may have lived during the Lower Palaeolithic comes fn:>m 
the eastern end of tlie chD}3]>Gr=t«Hil province. There are abun¬ 
dant remains of a primitive and small-brained breed lyf men 
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Cori,* tuols iTiDLiTit'f'il 05- (jijfiioJiiiwks, lf> ^how ihot do f^pn^LiiL tiul-chirif^ is 
ri»quired. Many Arhf^d|f?im fist axes could have? been lashed to handles 
in ihi* 5flme way^ Lhouj^h there U no evidenci* that they aetueiUy were. 
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wkci lived in caves at Chouktiiitieri. I^eking (Peiping), 
during tlie second glaciatiiLin^ the second interglacial, and the 
third glaciation. Tliere are Tiiinierou& cliop]>ers and quartz flake 
tools made by tliesc Peking men. much charcoal and ash from 
the fires tliat they built, bones of deer and other animals that 
they ate. and pretty good evidence that they also ate one an- 
otlier. That is, tlieloiig Ixmcsof both animal and man had Isecn 
cracked to get the marrow out, and the skulls had been opened 
ai the bases to gel the brains out. 

The Fist axes so characteristic of the western province of tlie 
Old W'orld must have served much the same function as the 
choppers, Whedier large or small, the implement is usually 
heavy in propertiim to its size. On many specimens^ the cnisl 
of the original nodule was left on die butL as if to furnish n 
smooth hi lid for llie hand. Even the shapeliest implements of 
later times lack any recognizable provision for Wing lashed 
to a handle. Of course, quite cmde con^ toids can be liafted as 
hammers or axes; but such an implement is not sharpened 
along the sides like a fist ax. 

Tlie earlier and simpler fist axes are called the Abbevillian 
lyjxj; die later and shapelier, die Adieu lean. Most of them, 
early or late, had the same basic design of bilateral atifl bifacial 
symmetiy. That is to say- a fist ax usually lias two faces* two 
edges, a tip. anti a Initt. In this it resembles such otJiervvisc 
quite dissimilar instniments a$ an arrowhead, a dagger^ and a 
putty knife. The tip of a fist ax may ho bmughi to a jKiint or 
shaped into a sort of cleaver edge. 

Flake tools of many shapes and sizes, the earlier ones |Kiorly 
made but no doubt sci^uceable enough for cutting and 5craj>- 
ing, are found almost eveywhere in the fist-ax province. 
Investigators have distinguished a good many regional vari¬ 
ations in workmanship. Not even the fist axes are universal in 
the area. There is one group of tools, called the Clactonian and 
found nit>stly in England, lliat consists of thin and rather welb 
made flakes, accomjiaTiied by cor© tools sharpened only on die 
end. 
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Somewhere along about llie middle of Aclieulean times, 
wheii ihe Tist axes were 1>elrig made in shapelier forms, there 
was a corresponding but mitre spectacular dm'elopnient in the 
other category' of tools. This was what is called a Levallois 
flake. A lAivallois flake is the result of an elalxirate technical 
jimecss and differs somewhat from olfier flint implements, 
early or late. Ajipareinly, what tlie maker had in mind was to 
gel n flake as sliarji as piissi!>lo almost all the way around its 
circiimfereiico. The method was to trim tJie outer face of the 
flake completely before slriking it off tlie nodule. 

Accordingly, tlio witrkmaii chose a nodule of flint suine- 
whnt flatter and thinner than most, evened the edges, and then 
trimmed one face into a soil of flattened dome, which has 
often been compared to the upper surface of a turtle’s shell. 
Next, he knocked one end off tlie nodule with strokes running 
at right angles to the curve of the dome. Finally, with a single 
stroke i-uuniiig at right angles to the previous series—vslikh 
had furnished him witli what is known a$ a “striking plat- 
fonn —he knocked the pretrimmed dome Iihisc from the core. 
Now lie had his [.evollois flake. One face, made by tlie last 
stri»ke of the hatnmer, was ahnost flat, and it intersected the 
Flake scars forming the domed face at very acute angles. So the 
implement was sliai'fi around most of its circumference. 

The t^vallois Rake hwiks so much like the lop half or bottom 
lialf of an exjK'rlly made fist ax which lias Ix^cn split in two 
Uiat Gabriel dc Mortillet, one of llic famous French investi¬ 
gators of the last ccnlur>'. lliougJil it had actually been made in 
that manner. Ijter studies showed that it had not. Ncverlhe- 
less. it does seem to lie the handiwork of men who bad been 
thoroughly and even excessively indoctrinated in fist-ax 
theory, Tliere arc easier ways of getting a sharp edged flake. 

Levallois flakes arc found throughout the huge ama svherc 
Acheuleaii fist axes occur. At some stage during the third inter¬ 
glacial, the Achculean and LcvalJoisian lechnirpies develojied 
slowly into the Mousterian. At least tJiat is what liajjpeiied in 
Kumpe, part of north Africa, and a large part of western Asia, 
Wherever tlie Ijoncs of the pouplc have lieen found thus far. 
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the Mousterian is identified as the flint technique practiced by 
the Neanderthal men. 

For tlie first time in the westem province of the Old World 
there is plentiful evidence to s^how what tlie |>ef>ide looked like 
and how tliey made their living. No longer is the story written 
almost eiitii^ly in the flints. The Neandertlials carefully 
buried some of tJieir dead, as if tliey had an idea of an afterlife. 
In some of tlie Swiss caves they decorated altar-like structures 
wnth the skulls of slain bear's, as if [rracticingsomc sort of early 
religion. They were bold and hardy hunters, killing the largest 
and fiercest of the Pleislorene mammals and littering Uieir 
shelters with the Ixines, They knew the use of fire.^ whellier or 
not they could kindle it and whether or not they roasted tJieir 
meat on the coals. Some of their scraping and piercing tools 
hint tliat they may have clad themselvc.^ in hides, though 
I here is no evidence for fitted gannents. 

The tools made by the Neanderthals indicate a practical 
rather than an aitislic liim of mind. In part they kept up tlie 
Aclieuloan traditi<m by m a king fist axes, mostly small ones 
and S€>me of them heart-shaped. They also kept on making 
Ijevallois flakes. They made various other culling, scraping, 
aiifl pidling tools, usually small, often well trimineiL but 
many of them shalHxl from ratJier nondescript flakes. I'hcir 
most interesting implement, called a Mousierian |K>inL is 
sometliingof a pir/:/le for tw o reasons. 

Quite often, the Mousterian point was made fmni a flake 
lliat w as actually a CRide blade. Tliat is, one face was shajicd 
hy iwo strokes of the hartirner going in the same direction but 
in different planes, and the optMisite face by the blow that tmik 
the flake off the core. Skill in the blade-making technique was 
the most valuable {Kissession of the Ujiiicr Palaeolithic Jieoples 
wdio later $ucceefled the Neanderthals. It seems odd diat the 
Neaiiderllials, having seen the atlvaiitageof the technique^ did 
not develop it furtlier- 

The other part of the pu7;7:!e is the use to whicli tlie Mou^^ 
tcriaii point was put. It is sometimes described as a sjjcarhead, 
but it would have been more suitable for a knife, ft is reason- 
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ably narrow but not cjiiitc so flat as it shoulri have boon, usualIv 
tnmiticd only on tlie outer face. The edftes are IrimmeH and 
brought to a sharp tip. It would have made a jioor spearhead 
because tlie butt would have been hard to lash securely to a 
sJiaft. Tlie butt is usually titick, and its base is usually formed 
by a lopsided curve. It is true that a projectile point does not 
need notches or a stem before it can Ijc hafted snugly; thou* 
sands have been made in the form of an unnotched isosceles 
triangle. But a projectile point should at least be tliinncd at tlie 
base and either squared off or curved symmetrically, else it 
will tonrl to slip sidewise in the lashings. 

The queerest diing of all is that in nortli Africa some of tlie 
later Neanderthals seem to liave made projectile points witli 
actual barbs and stems—an extremely advancerl technique. 
Apparently they did tliis at a time when the presumably more 
intelligent pecqdc of mixlcm physical type had already taken 
over France, dispossessing whatever Neanderthals had been 
there, hut were still Cfintenting tlierasclves with spear|Miints 
of lunic. 

It was sometliing like 15,000 or 40.000 years ago^well 
along ill il,e fourth glaciation—that men of tlie modem tyjw 
invaded we.stcm Europe and introduced the crafts and skills 
known as Upper Palaeolithic. Wlietlicr they drave out the 
.NeaiidertJials or merely took their place after some calamity 
liad bofallen them, noludy really knows. Tiiat modem men 
soon took i>vcr most of the inJiabitable world is clear enough. 
Hut wliere and how the Upfier IMaeoIithic originated is not liv 
any means clear, one reason being that much of Asia and 
Africa has not yet licen well explored. 

There is hope that the radiocarbitn dating technique, devel¬ 
oped after the Second World War, will eventually clarify the 
order of events, though llius far it has not been used to'date 
anything much older than 40,000 years. It works only with 
organic matcrialsv such as charcoal, ivood, or bone. Flint im¬ 
plements, far more commonly found than anvdlung else, can¬ 
not l>c dated unless charcoal, or something organic, is ftnind 
with them. The datings marie thus far indicate that modem 
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men got intn Enrdpe somewhat later tliaii had prevMnisly been 
llioiight and into North America a good deal sooner. There is 
one dating of more than 37.000 yeai^s on two samples of char¬ 
coal from Denton Coiinty.s Texas. A Clovis ]M>int was found 
nearby. If tlie charcoal- as its finders believe, comes from 
actual campfires and not from a brush fire^ and if the Clovis 
jxnnt is coeval with the campfires, then expert craftsmanship 
in tlie shaping of flint weapm ptdnts began earlier on this 
continent than in Europe* where it is known only fmm SoUi- 
tix?an times on\i ard. Utter certilude must wait for some kind of 
corrotKiration. In the meantime, there are datings of more than 
29.000 yeare on charred mammotli hone from Santa Rosa 
Island, off Santa Barbar^i. California. No weapon ixnnts were 
hnind with the Ixmes, 

Since the U]>|ier Palaeolithic sites in westem Europe. espM?- 
ciolly tliose in the rock shelters, were studied sooner than those 
in tlie rest nf the world, it was once thought that wdiatever 
series of changes coultl be ohsen'ed there—whether in styles 
of making weapons or in other arts and crafts—might also be 
found on other contiiienls. But later sludies have not home out 
tins idea. There is no con^iistent wtirld^wide sequence of any 
kind, and there are very' few world-wide: resemblances. Even 
in so small an area as France the setpiencc is not so simple as 
was fomierly thonght. 

The Upper Palaeolttliic of Furojx^ is commniiiy descril>od 
as a bUdc-and hnrin culture. A blade is ihe partieular kind of 
Hake that the Neanderthals iie%^er learned to slidke off witlt 
exi>ertncss. Ideally, though not always actually, it is long, 
straight- narrow, flat and iJiin. One face is shaped l>y tivo or 
more stmkes of the hammer {itr whatever tool is used) going 
in the same fUrection but in differetit planes. TIic other face 
is shaiKxl by tlie last stroke, still going in the same diiwtion, 
tliat detaches tlie flake from the conv A little trimmhig wdll 
convert a blade into a knife, a scrai>er* a javelin point, tir a 
burin, as the w'orkriiari inay ^lesi^e. Commonly, the blade is 
sharp rm one edge or botlo The workman can dull one e^lge, to 
keep from cutting his fingers on iL and have an efficient knife. 
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1 fe can trim one end to make an end scraper. He can bring one 
end to a sharp tip and have a javelin point- Or he can knock a 
strip off one end or one side and make a biiriii—a slablike 
implement svitli one comer forming an abruptly sloped chisel 
edge, burms were used for cutting or carving bone or antler or 
for engraving softer stones. 

Most of the peoples who liv^ed in Eurojlc during the Upper 
Palaeolithic trimmed the blades ven" little and used them for 
knives, scrapers, or burins in much the same form as tliey w'ere 
originally struck off. Most of them ma<le their lance or javelin 
points out of btinc or antler instead of flint. They also made 
needles, awls, and tlie like from bone. 

Until recent years it was generally tliought lliat, in France 
at least, the Upper PalaeolidiLc consisted of three more or Itsss 
orderly and consecutive stages: Aurignacian. Solutrean, and 
Magdalenian. The Solutrean w'as regarded as the resvilt of an 
invasion hy a people wiio made their lance points from Dint 
and trimmed the jircttiesl ones completely, lliat is. over hotli 
faces rather than merely along the edges. The work w'as done 
mostly by pressure flaking, and on the best examples the fiake 
scars w'ei'c narrow and evenly parallel, giving a beautiful 
effect. The princi jial fomis were tlie naiTow willow-leaf points, 
the broader laurel-leaf |ioints. and tlie single-shoxddcrcd 
points. The first two had neither barbs nor steins. TJie tliird. 
rather than having two barhs or shoulders and a stem, w'as 
sliaped so tliat there was only one shoulder, and the stem— 
sometimes long, sometimes short—was off-center. 

Some autfiorities now lielieve, however, that the .Aurig- 
iiacian mally consisted of two more or less contemporary' cul¬ 
tures—the Aurignacian prn|jcr and the Perigordian; Ural the 
Perigordiau began somewhat tlie earlier; and tliat the Solu- 
irean was not a distinct culture, much less tlic handiwork of a 
particular tribe, but merely a style of Daking flint, sometimes 
(]uite expertly, that DtPiirishcd in late Perigordian or Aurig- 
naciaii times. According to this system, the Perigordian is 
divided into five stages, the first four of w hiclt are distinguished 
by various modes of trimming blades into knives. The last is 
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identified hy thr appearance of a flint projectile pniiil* called 
tlie Font Rt)i>ert type. It is long and iiarrcjw. with a slender stem 
and indistinct sinpiilders, trimmcfl only along I he edges. The 
Aurignaciaii projser is also divided into five stages, identified 
by five variations in the manner of shaping bi^nie lance points. 

Under this systcni. the Magdaleniaii is the final arnl more or 
less iinitar^'^ stage, beginning about 14000 ax. and ending 
about 8000 ax+ It is marked by the finest examples of engrav¬ 
ing and cave {lainting, lint the exj>ert Soliitrean flintwork 
disajijjeans. Instead, the Magdalenians made handsome lance 
and harporm heads out of Ixme and antler. 

At some stage of the Upper Palae<jliihic, a stage mu yet 
definitely known, tlie implenieiii usuallv called the *'sjK^ar- 
tlirower'' came into use. In tJie Americas tliis implement is 
often called by its A^^tec name, ^^allall.’’ Made in many sliajK^s 
and styles in many parts of tlic w orld, this is a shaft, usually of 
wood, commonly a foot and a half long, with a knob or a hocik 
at one end Ut engage the hull of a dart or ja%'elin. 11 acts as an 
extension of the arm, adding leverage when the htiriler tlirov^.s 
the dart. Allatls may have l^ccn used from the beginnings tjf 
the Upper PalacHililhic or even in earlier times, but thci'e is no 
way of making sure except by finding the actual atlatls. Find¬ 
ing the projectile ]>oint. whether of Iwne or Flint, is no fmK>f. 
since one of the same sijie couhl have been use<l with almost 
any kind of sjjear—tfirown with the atlatl. llirown with the 
unaided hand and arm, or ihmsl rather than thrown. At any 
rate* it is certai^i th^t Ihe Magdalenians not only used atlath 
hilt caiAxd them from hone and ivory* sornelimes willi Ijeauli- 
ful dccoralion in relief. 

The radiocarlxm datings indirale* if they have not yet defi¬ 
nitely [jroved. that Pleistocene hiinlers were in .North America 
about as soon as the Up|>er Palamlithic began in Europe. Hut 
evidence of the Early Americans is extremely scattered and 
scanty., consisting imistly of flint implements* finuid on or near 
the surface of the ground wherever the olduime huntei's 
liapponcd to lose them. Recognita Vile campsites, with charcoal 
from the fires, are hard to find. Burials are unknown. Un tJie 
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Great Plains and in Central Mexictx however, thcirc are known 
sites, in moderate numbers, where the |)eople killed and 
butchered such Pleistocene big game as Columbian mam¬ 
moths. unthriftily leaving behind dart lioints and skinning 
knives—as well as most of the carcass—when tliey went away. 

Of the weajujii points made in definite styles, the Clovis 
|J4tint may or may not turn out Ui be tlie oldest, but at least it 
IS the kind most widely used. Sjici'imens have been found over 
the greater j>;!rt of the North American Cimtinent from Alaska 
to Costa Rica and from California to the Atlantic and Gulf 
coasts. In the eastern part of tlie United States they have not 
yet Ijeen found with the Imnes of mammoths. The Clovis |Miint 
is decidedly sophisticated and s^ime simpler style may well 
have preceded it. Specimens of the Sandia ly|M?, at least partly 
contemporary with Clovis, have lx>en reported from several 
states but the concentration seems to Ik? in New Mexico. 

The Folsom points, which succeeded tlie Clovis type on the 
Plains and were made by a rcrinementof tlie same technique, 
have lieen found fi'oni south central Canada to central Texas. 
At several sites they occur with the bones of a Pleistocene 
variety of bison, slraight-homefl and bigger than the modem 
kind. There is tuie radiix;arbon flatc of alHJut 8000 ii.e. for 
Folsom points. Apparently. iliey wore no longer made after 
alwut 7000 B.c. or tlioreabouls but were followed hy Plain- 
view, Scottsbluff, Eden, Angostura, and otlier styles of i«)ints. 

riie North American implements have little resemblance 
to Aurigiiacian or Magdalenian work. The projectile jujints are 
made of flint, not t)f Ijoiie or antler, and they are trimmed over 
both faces. There is no such prevalence of blades dulled <m one 
edge to make knives as occurs in Europe, though occasional 
blade kniv^ are found %vilh Clovis jniinU. Burins are rarely 
found outside the Arctic regions. There are a few Ixinc imple¬ 
ments, but nf) early one U identifiable as a projectile jKiint. 
There are no engravings nr paintings like the Magdalenian 
iriiistcrpieces. 

Most Clovis aiirl Folsfim points arc finished in a style never 
yet foiinrl in the Old Wurld. From each face of the piece, nr 


22 


THE STOXF. AGE 


sometimes from only one face^ a lonj^. broari flake is stmok ofL 
running from the base tcAvard tlie tijj. This is called a "“flute” 
or a *^cliannel flake scar,” When the flute is ex|>erlly struck, 
the result is liighly decorative. 

A Sandia jx>int is single-shouldered and thus has a vague 
resemblance to cme i>f the Sointrean types. Clovis. Folsom, 
Plain view, and Eden points have nti shoulders or stems. A few 
Angostura points hav^'e almost impercepliblc shoulders. I’he 
Scottsbluff tyi>e has small but definite shoulders. The tech¬ 
nique of <lecorating the point with parallel flake scars^ as used 
by tlie lK?st Solutrean workmen, also occurs on s<uiie s|>ecimens 
of the Eden, Scottsbluff, and Plainvievv types. 

When all these styles of workmanship are considered, it 1?c- 
comes apparent that there was no regular evcduiion in flint- 
craft during the iattet jiart of the Pleistficene^ no jirogress fi»m 
rude to delicate or from simple to c<u!ij>le>:, Flint jKonts were 
not derived from Iwmc points nor ^xont-S fmm flint pi>iiit&. 
The Magdalenians renounced or igntired the Sohitreaii skills 
siamething like 16.000 veaRi ago and lielook themselves to 
making Imrpjon points of antler. On the North Aineriran c<m- 
tirient the pretty Scsittshlurf work was followed by doiteiis of 
new dart-point styles, neat but commtniplace. most of them 
side-notched or corner-notched, and [ursumably originating 
w iih a later \vave of immigrants from Asia. But the Solutrean- 
Scottsbluff technique of decorating the flint with i>arallel flake 
scans reappeared with Neolithic work in Eg>"p^ Scandb 
navia and with cjidle nueiil work in California and Mexico. 
Stime trilx^s. late as well as early., seem to have had a distaste 
for flaking flint. Various of the Indians in the eastern part of 
the United States wei'e making projectile points of hone and 
antler when the while men arrived. 


ML The Nature of Flint 

FUlNT is A FOBAi OF SILICON DIO^^lDE- usually dcjK>sited from 
sea vvateFn Because it is easy to cliip and becaiisc it is abundant 
in many parts of ihe wurld. it is the mineral tJiat was mt>st 
edten used for Stone Age implements* Scarcer forms of silicon 
dioxide were also used on oi casirm. But there are v arimis other 
hard stones that are either twj tough or tixj granular to l>e 
cliii>ped in any regular [Jattern. Accordingly, they were sel¬ 
dom used until the terlmiques of grinding and polishing had 
lieen developed. 

Flint is harder than the steel in must knife blades, and a 
thin edge of the stuff is sharp enough t<i shave the hair on your 
ami* But flint is also decidedly brittle, ft can lie made to break 
quite evenly and can be shaped into symineirjcal implements. 

W ben Europeans began to explore anrl occupy tlie Americas 
and Australia, they frmnii the native wc^rkmcn flaking flint 
with a great diversity nf tools and in an ev'eii greater di^'ersily 
of altitudes. Quite as many variatitins may have hecii practiced 
exen in Neanderthal times. But despite all diffeiTuces in de¬ 
tail there are inily three fundamental methuds of flaking flint: 

1. By a blow with a hammer or some other kind nf striking 
tooL Tills method is formally knimm as “direct jM?rciissiorL” 

2. \\ ith a hammer and chisel or mallet and punch, in curn- 
bination^ that is. by “indirect }>ereussion.” 

3. By mere pressure, as wilfi a toed of bone^ tiuckhom., tough 
wikkI. or the like. 
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The tit her forint; of siliciin dioxide that can Ije shaped in the 
same manner as flint include cliert^ qoartz. quartzite, dial- 
cedoriy- agate- jasjjer, and nbsidiari, Sonie of these tenns are 
rather ill defined; cherts for instance, may l>e taken to mean 
an impure flint a light-coloi^d flint or a flint that was de¬ 
posited during some period oilier than the Cretacenus. Except 
for obsidian, all these stones resemble hint, and it is sometimes 
liard to tell which is wliirlt by tlie naked eye. It is easy to tell 
that obsidian is an igneous rather than a scdimentaiy^ Ti>ck, It 
is much mere brittle than hint and therefore easier to hake, but 
it is also more likely to shatter. The list given here is not ex¬ 
haustive; various other siliceous stones can also be used. 

Elint often occurs in chalk or limestone dejxisits. usually in 
the form of more or less rounded nodules but sornetiines in con¬ 
tinuous layers. If I he limestone dissolvc-S or disintegrates, the 
nodules of flint may lie left beliind. Such nodules are com¬ 
monly found in woi>ds or |!i'airies where no [imeslone is visi¬ 
ble. And they are alMindant in the gravel beds i>f many rivers. 

For the irnplementmiaker's purposes—regardless of any 
rlelicate distinctions that may bo drawn l>y either mineralo¬ 
gists or lajjidaries—all these various forms of silicim dioxide 
iiT.ay be considered as merely different sorts f>f flint. In the 
Neanderllial sense, flint includes all s<ni.s nf siliret>ns stone 
that can be made to break in an even pattern. And because 
from the Ix^giiiiiing until the end of the Stone Age llie flaking 
nr chipping technique was the realty important one and flint 
was the stone chiefly used, it iH^honves iis to consider the nature 
of fliul. to understand what tpialities make it the* choicest min- 
erah and to learn why si’nne kiiuls of nint are better than 
others. 

ft is sot forth in a hundred textlkioks tlial flint breaks with a 
conchoidal fracture and that this is the property that plcast^ 
the Shuie Age im[jiement-iriaker+ fliit the famous postulate is 
not entirely tiTic. Flint does not always lireak with an tilnd- 
ously conchoidal fracture. Indeed, the implemonl-makor s art 
consists chiefly in making tlie flint break with a fracture that 
is nearly plane, still concluddal but almost imperecplihly 


2j 


A MAT'J LIAL FOfl NEAA'DKRTHAIA 

siK The word concfwtdtd means nothin;^ more iJian “shell¬ 
shaped”; and flint, when struck at random, actually dnes 
break in a three-dimensiiitial curve. The flake tliat comes off 
is curv ed something like the shell of a clam, But tJic workman 
who tries to make delicate and shaj>ely instruments will do his 
best to make the flint break along a straight, flat surface rather 
tlian in a curve, whether he is striking off a blank or trimming 



Lvft, a llalt** i>f black. Hint, ^hovviriff ttif boJb oJ pffriission iind the coii- 
ri-ntrtc ares. Ri^hi, a flake of filHSs, showhift iJiol it breyks in the shtth* 
ttiflnrlfr as the naliiml mineral. Tlic morf* nearly flint opproNrhes the 
atTirirphoiiii stnirliin' of irlass, ihr easier it is to flak*', 


the blank into the finished implement. liven fur pressure flak¬ 
ing. the same principle aj>plies. Short, stubby, curving flakes, 
thick at the iJoint nf jiressure and ta{>ering sharply down to 
nritliing. are the wrong kind. W hut the w'tjrkrriaii must learn 
to produce is the long, straiglit thin flake, the kind tiiat runs 
across the surface of the flint and comes Inose From it as thin 
as a (Hitato |ieclmg or even thitmer. 

When flint is struck at random with a hammer, the pure and 
ideal form of that conchoidal fracture is rather an odd thing. 
TJie flake that comes off will consist rif sections of two very 
nuicli flattened cones, llie one on top of the olher. On the stir- 
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face of the flake are ripple marks, winch in effect are the arcs t»f 
successive concentric circles. On a srrialler scalc^ tliey hnik 
sometliing like tlic rip{}Iefi that ap^jear hen yon throw a i>eh- 
ble a yunid. Aj>parcntl>\ some kind of wave miction is hi- 
v(ilvetl. Tlie radius of all tlic little ripples on the flake will be 
an imiiginary line running in the same direction as the blow 
that struck off the flake. Or. sometimes, actual radii are visible 
in the form of tiny straight lines running out and intei'secting 
the arcs. Sometimes, alssj. the upper of the iwu cones compos^ 
ing the flake will show on iLs surface the scar id a niuch 
smaller, thiririer^ narrower flake, the little one lacing broken 
i>ff i>y tlie same ihnt produced the big one. Quite rarely, 
there will lx» more than one such miniature scar. The upper of 
the two conical sections is knewn in formal language as the 
*M>iilb of percussion.’^ 

If the flint is pure, there may Vje iinndreds of the tiny ripple 
marks, ami the wave lenglli may W l^?ss than a hundredtli of 
an ineh. If the flint is impure, nr if the Wiirkman is tiylUg to gel 
a plane fracutre* rather than a conchoidal fracture, the ripples 
may l>e few^ large, far apart, and almost iirij)erce|>ttlile. If I lie 
workniaii i.s cMremely skillfuL he may strike off a flake sn hat 
that the bulb of pereiisshm is invisible except imder a mirro- 
senpe. If the hammer is ustxl at randemn therc l>eingno de]il>er- 
ale effort to produce a jilane fracture, tlie purcsi flint will shosv 
Uie greatest number of ripple marks. Or, if the flint is being 
flaked by pressitre. the purest grade will slum' (lie greatest 
iiiinibcr of ripple marks. Rut iltcse are nnceriain metbods of 
testing the flaking quality of flint- The simplest method is a 
literal rule of thumb. Knock nff a flake and mh ihe scar wdih 
your thunib. The slicker it feels, or tlie shinier it looks, the 
better the flint will he. 

Flint is technically descrilicd by intneralfigisls as heing a 
ci-yptixrry'stalliue form of silicon dioxide. That ts. iliere are 
er^'stals in it but they arc ver>^ small, so small that flint breaks 
lu the same svay as an amnrplmus mineraL sucli as glass. To 
the arrow-maker, innocent of any kiiowlcilge of mineralogy 
anri interested only in tlir flakahiliLy of the stufL flint is one of 
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the must varialilcof substarn cs. Not only does it tome in differ¬ 
ent Colors ^^ray, brown, anti black being the coinmoncsl— 
but it also comes in all imaginable grades of excellence. Some 
of it is pure chemically and structurally; some is decidedly 
impure. lSoihc is almost as snifHjtli as glass; some is coarse and 
granular in texture. What makes matters still more confusing 
is that a nodule of flint no bigger than your fist may be pure 
and smooth at one end, impure and granular at Uic other. 
Sometimes there are even thin layers [if Hint and limestone, 
ahemating, none much thicker than a i^st carfl. 

hilt with all these vai-ialions, the simple test is dcj>eriHable: 
just knock off a fresh chip witii a hammer. The slicker it feels, 
tlic belter the flint. Put little dependence in the feel of an old 
chip, stolen from llie Indians. Some kinds of flint arc slicker 
after they have been lying around for a few hundred years. 

Thi.s extreme variability in the excellence of flint will not 
matter mucli if the workman relies mostly on jierciission flak- 
mg. Almost any flint can be hroken pretty 'veil with a hammer 
or u ith a hammer and chisel Tlie man using these tools is 
applying more force and making liolder strokes than the 
man who uses a pressui-e-flaking tool. There is. of course, a 
lower limit. Some of the granular tpuirtxites fj-om the eastern 
part of the United States made serv'ireahle but sony-liwking 
im[ilements. 

The ssorkman wishing to show his skill in pressure flaking 
should use the host flint he can lay his hands on. if it is granu¬ 
lar, the pressure-flaker will still work it; hut tlie delicate, even 
strokes will no longer be so apparent to the eye. They will Ijc 
lost in tlie roughness of the stone. tVaclke in flkingnim trains 
the eye remarkahly. After the workman has made a few hun¬ 
dred projectile i>oints. he ^vill be shariily aware of something 
he might not have noticed before, no matter how many mu 
seums he may have visited. All of the prctliGr jrrossure-flaked 
pieces are made of high-quality fti nt. 

Although flint is extremely durable and will long outlast 
Hesh and Isme. it docs in the enrl decay. Exposed to the weather 
or to chemirals in the soil, it will finally liegin to dissolve. A 
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sort of thin, often wlhtisli, film forms on ihe surface. Stnne few 
of die {joints made by the Palaen-Indians have lieen exptised 
to the ^■ieather so lon^ tliat the film itself Is thicker than the 
undisturbed center of the artifact. However, this pr<icess. 
called "'patinaiion*^' isa very^ slow one. 

It may have been tlie awareness that flint docs decay, no 
matter how slowly, that has led to the misinterpretation of an 
Indian custom. .Anyhow, some of the Indians used to take large 
numbers of flints^—whether finished nr only partly finished is 
nt>t alsvays wholly clear—and bury them in tlie ground. Why 
those Indians did tJiaL there is no tolling. Perhajis they wore 
tmly traders, hiding their incrcliandisc wlien they liad In leave 
the jjiacc unguarded. Or maybe tliey really thought the flints 
\vould deteriorate if exjxised to the weather. Whatever the 
reason may have been, a white man came along and derided 
that the Indians w'cre bury ing tlie flints to keep them from 
becoming pa tin a ted or froni dry'ing out. sn that their finking 
quality would not be iniiminxl if sonielKidy \% isJied to trim 
them further. 

A widespread fable hiis resulted. Many a nuxlern ex peri- 
nienier blames Ins ill success on the dryness of his flint, insist¬ 
ing ihal he couhl do lietter work if he ctnild only get flint fi>;sh 
from the ciuarry. Dint still damp from contact with the mother 
earth. Attempting to restore the flint to its iniaginaiy pristine 
freshness, such an experimenter will stnnetimes soak tlie stuff 
fijr weeks in water, or even in gasoline or crankcase oil. hoping 
that such Ireotineiii will compensate for Jiis lack of skill. But 
it never does. 

Nor is this the only fable related of flint, 'riiere are other 
experimenters wlio will do half or a fpiaiicr of the w^irk re- 
quircxl to shajie an arrowhead, llien pul the chip of flinl aTrvay 
for a day or two to let it 'Vest” l>efiire rmishing the job, Tirerl 
flint, they say, is irrcs|xnisive to tiic jiressiirc-flaking tool. Still 
i^ther experinicnteiF have somehow' c:oxivinced them selves tJial 
hot obsidian is easier to sha[>c than cold obsidian, and they 
warm it in an <jven befoi'e trying to ivork it. 

All these ideas ^re wrong. OffhaiuL tJicm might seem to be 
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s<mie trace of reason a b1eiie&5 in the first one* that flint fresh 
from the quarr>^ wfsuld lx? easier to sliajx? than dr>^ flint. But all 
experience disproves it. Tliero liavc Iwcn numerous artifacl- 
fakei's in this country wJio got their flint by picking up scrajis 
and fjrnken implements from Indian camj>si!es. never having 
learned to strike off got^d blanks of their own. The same prac- 
tice was follo\\ed by my first anrl only teacher in the art of 
flaking flint. Captain JenA" Pierce, of 1 louslim. And 1 myself 
have picked up dir/.ens of scrai>s and picnics of broken artifacts, 
old enough to he palinate<l on both faces, and reflaked them 
into projectile points or scrapers. Such jKitinated scratiJ^ are 
actually easier to flake than the average of fresh flint—^but 
only because they were chosen in the first place fiy expert 
judges. Even though the lu-oken pieces Jiave been lying on the 
old campsites a tliousaud years or more* ex|iosed to all the 
ravages iif the weather, their flaking quality has been impaired 
verx^littleif at all. 

Still antnlier misccmceplion-—and tins one is fi> 0 qLienlly re¬ 
peated in textbooks—'is that fliiil [xissesses some kind of grain, 
more* or less rcsenihling the gi-ain in woed. and iliat flint will 
split along the gra in, as w^Kid flea's. Most wi iters mention this 
supptised quality only in a sentence or two an^l pass on to i>ther 
matters. A few discuss it in moderate detail, arguing that the 
gmwth-Iaycr pattern of tlie ruKlule is what causes this su]> 
posed grain in the flint and tliat, wdien a flake is struck off, its 
surface follows this grain orgmwth-laver |iattem. 

.Mo theorj' could differ nii^re widely from tfie i>bser\'ahle 
facts. Mine times mit of ten when a nodule of flinl h struck at 
random with a hammer, tfie inner surface of the Rake curves 
in a direction opf}fisitc to iJie miter surface or gniwlh-layer 
patiem i>f the nodule. In cross section, this first Rake taken off 
looks like a pair of parentheses: (). If the workman is exjjert, 
of Course, the intier surface of the flake is not going to cur%x 
eitlier with or against the growth-layer pattern of the nodule. 
It will nin ill a plane. But whether tlie work is skillfully or 
ituskillfully done* it is easy to shf>w tliai the imier surface of 
the flake has nothing to do with any growth-layer pattern of 
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iFio Far flint formed in nisdules and flint deposited in 

f^ontinuous layers break exactly alike. So di>es olistdian, wliich 
is not fnrmefl in nc»dtile^. And Sf> does glass. TJie $o-callofl 
""conchoidal fracture'^ of tJiesc various nalural and artificial 
minerals lias nothing to d<i with any kind of grain. 

Indeed, if there lind lx>en any grain in flint, tlic Jieoplcs ni 
tlie Old Stone Age wouki have Ijeen sorely handicapped. To 
shaix? flint into symmetrical implements, the workman must 
have flint that is reatlily flak able in three principal directions, 
each of them at right angles to the tvtlier If there had been 
any grain in flint—as there actually is in a piece of timlier— 
the svorkman ctnild have flaked it m one direction hut would 
have had to grind iL saw it, iw hrcitk it at random in the otfier 
two. In shorl. then, if any gi'ain actiiany exists in Dint* the 
indications of its presence arc so subtle that they will have to 
he detecter! by instniments in the jdiysicisfs la1H^rator^^ h’or 
|iraclical purposes, flint has no more grain than a drink of 
water. The stuff is amorphous. 

lint although there is no grain, it is quite cnminon to fiiid 
flint that is cracked in more (>r less regular planes. Such crack¬ 
ing or sjdilling occurs both in flint exposed at the surface and 
in flint taken fnsm Urneslone tjuarries. ten, twenty* or thirty 
feet iindergroiind. sSince frost and snnsliine are not likely to 
liave had much effect twenty feet underground, it may lie that 
such splitting is caused liy shrinkage rather than by clianges 
in the temperature. At any rate^ it will be found that the flint 
is crackerl into more or less rigbt-aTigled hexahetlrons, through 
not into cubes. Tlie surfaces will be almost jdane ratlier than 
obviously coiichoidal. Sometimes the cracks will he invisible 
to the naked eye until the stone is tajqiefl witli a hammer. 
Sometimes they will be ojM>n enough to have admitted water* 
so that the surfaces aixj stained by weathering. 

One might tliink that because such flint is cracked in three 
planes it will have three separate grains t>r will l>e easier to 
flake in those three dircriiniis than in some other direction. 
Rut that is not true. It can lie flaked with equal ease in any 
imaginable direction. 
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In une rospecL the cracks are something of a nuisance. They 
arc often only two or three inches ajiarL and as soon as the 
craftsman starts working a {hece of the stuff, it will break in 
two at eveiy crack. Thus it can Ije used only for ratiter small 
implements. In another respect, the cracks are merely con¬ 
fusing to the novice. Not tincommonly., sucli flint is found 



Mukipk- hinge friiciurc's, or ri*[«>atfd vinves, in flint. Li-ft. a bludc Rielii. 
A corp. 


lying at tJic hwl of a cliff or in the middle of a cartytm. already 
broken ajjart into those nearly regitlar hexahecimns. It looks 
like the Wftrk nf man rather than the work of nature, unless the 
hcJtoMer has had some experience in breaking uj) flint with a 
hammer. The first time I saw such a sujiply of liexahedral 
ninL I was utterly convinced tliat 1 had hlimdered ujxin an 
almrigiiial ([uarry. Wlien J learned how wrong I was, f felt 
pretty fnolish. 
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One odd property of flint is that a flake or flake i^car will often 
end in what is called a *1iinge fracture.” A hin^edracHired 
flake tan be big or little and can have been made either by |K^r- 
cu&sLon or by pressure. Since hinge fractui^s often ix:cui’ at the 
ends of the flutings on Clovis or Folsorn points., there is fre¬ 
quent mentjon of them in the literatui o on these points. But 
they also occur on otliier sorts of artifacts- nolahly on occasional 
blades si rack from cores. They are most easily unrierslood- 
indeed, if one looks at a hinge-fractnred blade and at the core 
from which it was struck. 

Let ns say tliat a workman is .slriking flakes—but not neces¬ 
sarily Vdades—^jff a core. The end of any particular flske v%ill 
W formed in one of four ways: 

1. The force of llie l>hnv will travel all ihe way througli the 
core, ideally almost in a jilane. st> that the resulting flake is as 
long as the core is dee|>. This is ifie basic technique invtdved in 
striking off blades, that flower of Upper PaUeoHthic crafts¬ 
manship. 

2. The Flake will ciii^'e a%vay fnnn the center of the coi-e. 
ihiiming out gradually into nothingness, and tlnis will be 
shorter tlian the ci>re is dee|>. This process is sometime.^ called 
'‘feallicr-edge flaking '' It is the most common of ihe fotir. 

3. The flake will shatter, breaking off short with <i jagged 
end. Often this >vill be an accident- insulting from a faully 
stroke i>r from a flaw in the flint. But on a miniature scale tlie 
Neanderthal workmen sometimes did the same thing deliber¬ 
ately. Tliey wtnild trim tl;e edge of an impleinent with light 
blows diret Led toward the center of the piece. I'he little llcikes 
Would snajj off short, riiis is called **stei;s flaking. 

4. Or iierhaps die dmvnwfird force of the blow will be ah- 
Siirhcd before it travels all the way tlirough tlie core. In that 
case, again, the flake will be shorter than the core is deep and 
it will come off the core in a sudden cun-^e. or wave, almost at 
a right angle to the dire* tion of the Vilow. 

This w'ave. or curv'e. tJiat create.s or constitutes the liinge 
fracture is most easily undersUKxl if it is legarded as an actual 
wave in the blow that strikes off the llake. Some pliysics pm- 
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fessor will have to t^st flint with llie prio{*cr instruincnts before 
we can be sure tliat tlie tiling, by all the cannns of physics^ 
rpally is a wave. But it looks like a wave, it works like a wave, 
and we might as svell consider it as a wave. It occurs under 
itiuch the same conditions as the waves tiiat come rolling uj> 
a seal^cach. At any great distance from shore, the sea w'aves an? 
so Bat that they are hardly noticeable. When their forward 
progress is checkeci by tiie shelving beach, they rise into higli 
crests. Much the same thing hapjicns when tlie downward 
force of the hammer blow is absorbed by the mass of the Ihnt. 
There is a sudden crest in the wa^-e and the flake breaks off 
short. 

When a flake is being struck from a core, it is the flake that 
binge-fractures off the core rather than iJie core tliat binge- 
fractures off the flake- Tliat is because tlie flake is thinner than 
tlie rest of the chunk of flint and the crest (or tn>ugh) of the 
wave can go through it more easily. But this is not necessarily 
true if what vve should ordinarily call the core is something as 
thin as a projectile {xiint. If a workman starts to flute a projec¬ 
tile point, that wave may curve out to cither face of it. If it 
curves the right way, one face of the projectile point acriuires 
a flute ending in a hinge fiaciuro. If it curves tlie wrong way, 
the projectile point breaks in two, the break being caused by a 
hinge fracture. Investigators liavc found a good many fluted 
jHiints that actually did break in two when the hinge fractures 
went the wremg way. 

Now if the flake comes loose from the rest of the flint at the 
first crest (tir trough) of the wave, the Jiinge fractuj-e will Jiave 
a deceptive look of simplicity. But the flake does not neces¬ 
sarily come loose at the first crest. There may be several crests 
(or tmugbs) before the hinge fracture is complete. There are 
also hinge fractures to Iw found at the ends of a great many 
prcMure flakes, but these are so miniature that they are hardly 
noticeable. 
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IV. Percussion Flaking! Blade and Core 

'I'HEHE MAY HE FEW HEADERS —living in large Cities 

fir nil sandy seacoasls^—who will not liave ready access io sup¬ 
plies of flint. If any such man is eager to start chipping arrow¬ 
heads and is too impatient to wait till he gets hold of some flint, 
he might as vvell skip this chapter and turn to the ne?wt iine^ Fi>r 
that chapter explains that it is t|uitc feasible to chip am>\v- 
Jicatls fiut of plate glass, out of beer bt it ties, out of snuff Imltles. 
or even in some instances out of the slag from iron foundries. 

To 1 leg in by making projectile |>oinis from glass, liowever^ 
is to study the technological liistory of the human race Jiind- 
end-forritiost. And it amounts to giving yourself a tremendoiis 
adv'antage over all Slone Age men. wdietJier early or late, in 
that you are starting to work w'ith ready-made blanks—and 
those of the very' choicest kind. The wtird. blank is not niuch 
used in the technical literature. Instead, the writers discuss 
tools^ flak^ /oo/s, and bladi^ tools. But those are merely the 
three principal kinds of blanks. A blank is any piece of flint 
that is to be trimmed into a finished artifact. Suppose we 
redefine the three kinds, even though this involves some repe^ 
tition fnmi Chapter 11: 

1. A core is the original round iiehble. ^ir Ix^ulder of flint, or 
any similar thick and clumsy-looking chunk. Miist of the 
Lower Palaeolitiiic fist axes ivcre made from cores. 

2, A flake is any more or less flat chip of flint knocked loose 
from a core or from a bigger flake. It may be of any size. 
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A drawi ng, or If ss in the style of a stn>bo»copJc photo^ruph. to show 

the kinri of stroke Uiat is needed lo strike a hbde off o core. The idea is 
to strike all the way tkrnugh tite core. s» that the flint will bn;ak in n 
plane rather tlum in a curve, 
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3. A blade—.S 4 >rneiimcs called a ^‘‘prisniatic flake'' nr ''lamel¬ 
lar flake"—is a flake nf a specialisced lyyx?, I is oater face is 
ffjritied Ijy iwii ur more sltnkes gtdnf^ in ihe same directiini hut 
in different planes. Its Inner surface is fni-metl by the single 
stn>ke that detaches iL from the core. If skillfully made, it will 
be quite flat, straight, and liiin. It will have almost I he same 
form as a little slab of plate glass. ll is the |}erfect blank for 
conversion into the finished artifact, whether triimncd only 
tm tlie edges, as in tJic Anrignacian style, nr completely over 
hath faces, as in the Solutrean. 

I'o strike several blades off a chunk of flint vvill naliirally 
involve leaving some kind of core behind as a by-pn>duct. This 
is an enlirely different kind ut ctire frtun that considered pre¬ 
viously, The Alilievillian w'orknian made his Ast ax mil of the 
coi^ and threw iJie Aakes away- though he nia^' have saved a 
few of llie best ones for cutting tools. The Anrignacian w^ork- 
man kept striking off blades until he had whiiiled his core 
down to a nub. But he kept tlie hJailes and ihresv tlic cure away . 
In its sha[}eliest form, the nub that he threw aw^ay is called a 
■^''pdyhedral core." Perfectly g*H>d blades can be struck nff 
witliout leaving so symmeli'ical a core behincL An extreme 
symmetiy- attests la the workman's thrifliness as much as to 
liis skill. He was tr> ing to get as many blades as possible <^ff 
the same chunk of flint. 

Some writers have arguefl in recent years that the blade- 
and-ctire technique is Si* ]precise and delicate that it could 
hardly have been discovered indc|>endcntly by diffcrenl tribes 
of men in diffeieni |>aris of the we^rld. Their argument is f]uite 
ilhigical Blade making, at least t>n the Aurignacian level is 
bv no means a delicate art- .AnylMnly who goes at it delicately 
is wasting his time. The blade-maker sh<nild go sit it in a re¬ 
laxed, loosc-joinLed. and even reckless manner—more or less 
like a winehead fallitig down a stainvay, I he more reckless 
the approach, the fwtler the result will he. 

What you do is ihis: Get hoUl of a chunk of hint that has one 
flat sidey—which in technical langitage is called tlie striking 
platform.*'^ Or if the ntidule is almost spherical and has no flat 
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A cory.. Part f,f the crust of ori^iiwl nMlulr* slilL shows, at 

«iih th,. tup and th- boitom. TJiiii is, tJic mafccr did not trot.bli. hinis,.tf 
to prrpari' n stnkitig plutfarrn but mi-rrly Used one surface of the nodule. 


Side, tht- siniplcsi tiling tu fl.i is tn crack it in half. TJieti v»u 
will liave tsv.i pitjces. each with one flat side. Hold one piece in 
your left lianri. with iho flat side upj>ermost. Take a hammer 
m yimr right },and. Hit the flat top of the fhnL near llit‘ erige, 
striking rhnvnward. Hit it liarrL without forcUiought or Jiesita- 
tion. Most of all hit it witli a decided follow-thmtigh. TJic 
force of the blow must travel tdeanly, all the way through the 
core. The principle is the same one that tennis ctjaclies repeat 
stHiften: Don't hit al the hall; hit ihrou^h it. 

It IS not necessary to take a long swing with the hammer, 
like a woodcutter swinging an as. A short, sudden hick of ll,c 
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wrist and fcjrearni w ill do tlie work Tliat is all you mod tti d<i 
except tliat as you keep kni>cking tipf successiv^e bladc^^ you 
keep revislviog \ho core of Flint in your left hand around its 
vertical axis, Sf a piece of flint is stnick hesitantly near its 
edge* the flake tends to i i>nxe off in the three-rlimensional cqi’x^e 
that the lexllMX’^ks call a conchoidal fracture- liie more reso¬ 
lute the blow, the more the ciii^'e flattens out. until finally 
it is almost a plane. To Tiiake a long, tliiii, syinnictrical projec¬ 
tile ptJinU ytiu should start with a long. thin, syiiii^ietrical 
blank- That is the reason for learning to strike off blades, 
which are the ideal kiiitl of blank. 

Naturally^ blade-making imxilves some minor considcra- 
ti{iris. Mtist Stone Age men seem to have done I be work svitb 
Jiamitierstoncs, which were simply pebbles pliu keri frimi tlie 
river gravels. Anyone seriously interested iti tlie primitive 
techniques ought lo put in a few horn's of jjracticc wiih a ham- 
inerstoneH, if only to convince himself tliat the thing will really 
work. It will. It is not so clumsy as it looks. In one resjHx U it is 
lietlcr than mo^^t steel liammnrs. A sphere resting on a plane 
touches It only at a single [nhnt. A hanimerslonc, being more 
or less round tir egg-shaped, has the ?iarne effect when it strikes 
a riot surface of flint. I ke force of the Iflow is concentrated on 
a very" small aix?a. Of ctuiTsc, a modem man will Fiave been ac¬ 
customed all Ills life to iising hartmiers that wert* mounled on 
handles. A ha ri liners tone, having no handle, will secni aw'k- 
ward at Tmt. lUil after a few hours of practice. i>r perhajjs only 
a few inimiles, the wi^rkman will leam lt> adjust his stn>kc 
accordingly. 

The ha miners tofie^ or any otliier kind of hammer* will work 
better if it is lighter than the coi^ of flint. Then the coi'c will 
lie steadied under the bbwv hy its own inertia. A light ham¬ 
mers tone is needed for delic ate workn, a heavy one for coai^e 
work- For that reason, the hammev-Stones foornl near primi¬ 
tive quarries will range fn>ni tlie siv^e of a walnut to that of a 
grapefruit. The l>est pelihles for siicFi work are of c|uari/Jte oi 
some similar tougli stone, rather iliaii of flint, I [owever, a llint 
hammerstimc will get the job dime. It w ill, nf cumrse. be quite 



Two srnaj! bhifli-;! or iurni-llar flakv*. both facw i>f tocb shown. Such a 
Hal, sUblikr pii-n* of Hint ran easily bo trinunefl into n flnlsiif^i imple^ 
meiit, ' 
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as hriitle as ihc rore it is rwlwrinjj to Rakes «ir tlie imjilemciil it 
is bein^ used to trim. Bvil Us small strikiri|5 surface will have 
tlic whole %wight of the pebble Iwhind it. w hoivas the core or 
the utifittislied implement w'lU he stmek only aloii{{ its edge. 
Thus a flint hommerstone will stand up under a g(H»d deal of 
batterin*;- 

Althtm^b th^ serious ex[i<?rirncTiier shimld at least jjractice 
w'iih a hammerstoiie loii^ ciiougb to leaiTi liow to use it prop- 
erly, the plain t ruili of the matter is tlial it is simpler to buy a 
steel hammer at tlie hardware store than to liuiit aimnig the 
river gravels for iiuari/ite lobbies Kallier amusingly, the best 
kind of steel hammer is the one that most nearly resemldes a 
hamiiiei^stone. tiet a ball-peen Jiammer and strike with the 
little end of it. TJien llie weight will l»c concent rated on a 
small area, as with a ha miners tone. Mold the handle chisc 1o 
the head and vou will have helter tontrol of the stroke, once 
again more or less as if yon were using the ininiindnil ham- 
merstone. OF course, if ym arc a strict ptirisl and in no hurry, 
you may as wcU slick with the hammenstoiie, fii^t and last. 

The basic teclmUpie involved in (K’lTussion (laking—-no 
matter whelllor the workman is striking fair-sr/ied filades off a 
core, a little strip Rake off the edge of a huriti. or minialuie 
trimming Flakes off a half-finished proiet tile point dcpeiids 
on motor-seusorv iJercciition. DelaiJed itisliiu lions can han v 
he given verbally. Not even a motion picture of the process 
would hoof much use. One man eau stand beside another and 
vvaicli Jiim ONC. utc the imncss without dearly jiorceivmg hovv 
and vvhv it works. It is soinothing llial has to lie leanied with 
die Inmd and not with the ear or tlie eye. But the same ihiiig 
is tnie fiir hiinrlreds of other techniques: tluwving a hasebalU 
hitting a tennis ball, tying a Imov lie, miHng a Bull Durham 
cigarette, striking a match with y»ur tJmmlmail. \ou can 
learn very bttlc hy watching the <.tliei- fellow. Vou have to do 

vourow'n practicing. Nobody can do it for you, ^ , 

To gel sufTtcieut practice, you will need snfliticnl flint. itli 
tody one cartridge, vou could not learn to sbool a rifle. With 
only one mdule of [Vint, you cannot learn how to break U prop- 
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prly witli & hammer. Got three or four tift/.en n*>diiles aiul tlion 
start ijratlu irif^. 

Disabuse yourself of the idea that it makes any enormous 
difference what kind of hammer you use—whether a big t)rie 
or a little one. or w hether it is made of stone, steel, bone, huck- 
lioiTt, or what not. A man who actually knows how to shewt a 
rifle can kill game with any kind of rifle in the world—witli 
telescopic sights, peep sights, open sights, or no sights at all. 
with anytliing from a puny little ,22 short to a .473 elephant 
cartridge loaded with cordite. Billy Dixon shot that Indian off 
his horse at Adf>be Walls with black powder and ojicn sights^— 
seven-eighths i>f a mile away. It tnust liave lieen a wonder¬ 
ful thing In see. tint the explanation for such skill is simple: 
Dixon had had plenty of practice with open sights. 

There is stiil plenty of flint in the world, the Neanderthals 
having used hut a small fraction of the available supply. 
'1 herefon? tlie way to learn how to break it right with a ham¬ 
mer is to get a fair tiuanlity nnd actually start hieaking it. Tlie 
more you break, the lietter you will train your hand. Disre¬ 
gard the talk almut angles and vectors and striking platforms 
and all that sort of thing. As your hand acquires skill, the flint 
will Ijegin to break more and more in the direction of the blow. 
Just keep on hitting ifie lliiit and you will inevitalily learn how 
to hit it right. 

Blades are the best kind of blank foi" trimming into rinished 
imjdements but are by no means tlie only kind that w ill serve. 
Any flat, thin cJiL|} can la* used. It is on record, as rejiortcd hy 
eyewitnesses, that some of the peoples in Mexico and Some of 
the 1 lams Indians knew how to make blades, or lamellar 
flakes, wllh a huge iiiTssure-flaking tool. This was a crutch¬ 
shaped or T-shaped apparatus, three or four feet long. The 
workman windd hold the core between his feeL jnit the point 
of the T against the edge, put liis chest, and with it the sveiglit 
of his Inidy. over the cross of the I. then lunge downward sud¬ 
denly. The sudden pressure vviniltl take a blade off the core. 
New this is something that I. for one. have never learned to 
do. ficrliaps fiecausc. lieiiig a liltie man, I lack the necessary 
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wciglil or perhaps l^ccause 1 ain simply imt skillful enoughr 
But there is no reason to tloul}l tliat some cif the wtirkmeii in 
Mexico once knew how to do tliat And pcriiaps stvnie i-eader, 
bigger or more dextrous tliaii itmst men. ran rediscover tlic 
Mexican tetdiniquc. Fortunately* no such virtuosic skill is 
really necessary, since perfectly good blades can !» made with 
a ham mer or a hatiimcrstone. 






V. Pressure Flaking 

I'His CJiACTKh IS MEAisT for ihc mail will! wiinld like Ut got 
^lartcdT right liero and now, mi leaming liow i<i make knives 
fw arrowheads, witinmt any furl her |iliiloso]diical disquisi- 
linns. 

^riie simplest way of lea inning the art is to go at it hind-end- 
foremost* that to reverse ihe tecJ inn logical histi>r>^ of ll^e 
race by learning pressuix^ flaking first and jH>rcLissiiin flaking 
afterwards. It was nist dins that our rude forefathers learned; 
hut it is the easier way. And it is^ indeed, the W'ay in whicli 
most men wfio nowadays moke arrowheads learned the art. 
The trouble with this Tnethofl of study is that many svlm fol¬ 
low it learn how' t<i convert a blank into a projertile ptiint with¬ 
out e%'er learning hmv to make the blank itself. 1 hey tims re¬ 
main and imperfert craftsmen, familiar with tnily half 
of the art. 

Since iliis, liowover, is simply a treatise on fliiitwork. rather 
than one on ethics or artistic ideals. let us rebuke la/y men no 
more bn I get on with the in struct ions for pressure flaking. A 
man wisJiing to make stntie arnwheads by pressure flaking 
can obtain his blanks by any rd several metliods: 

Pr€«L&ur«^niiiirtfr w^ith iin i ron HnA (DpposiuO„ (ht^ Flinl bract-il on lop of a 
worktablo. Tile pressure will hi- applied in the direclion in which ifie 
tool is painlln^, il wilt bi* ^ccompaiiuHl by a twisty and ihe flake will 
come off the bottom face tif llie nine Dijmiii^e lo the tHibh^ will be pre¬ 
vented if a ph'ce of rubber or ifiirk leather is kept under ihi^ flinty bul 
for ihe sake of slrnplicily 1 his is omitled fram the photo^^raph. 
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Prpssiire-n.ikinf! loal!? mtick* of biickhorn, Tofi, ji T’shapi'iJ piece. Crntcr, 
a straight piPTP, Botltjni, a buckhom tip Jashed (o a woMlen hantlle. 


1, 1 ic can make Jiis own blanks mil of fllnl with a hdimncr. 
—♦ He can steal tiip blanks^—any flat, iliin chip of flint w'ill 
do for a blank—from dead Indians. Tlial is to say, ho ran pick 
up set ond-gradr blanks from almost any Indian campsite. The 
Inrlians. of ciinnso. will have used up nmst of the good blanks. 
1. I le can pay a lapidary to saw some lilanks. 

4. 1 Ic can use glass—the easiest metluid of all, Plate glass, 
constmetion glass. Iiecr-bottlc glass—almost any kind will Hn, 
Captain Jeny Pierce, who gave me my first lesson in Jlint- 
craft. is a devoted Iwliever in method 2; lhat is. ho invarialily 


PRESSURE Fl^AKI^^r 

steals his blanks from fleafi riidiaiis, I fajjpily fur Llie Caplaiiu 
his favorite scene for such depredations is Real Cuiinty. Tex as ^ 
and the Indians who once inhabited Real Qiunty had tons of 
flint ready at hand and struck off quite shajx^ly scrap flakes. 
In any area where the Indians had lo use a granidar quart/ite. 
the Ca]>taill's method would not work so well. 

Pressure Qakin^ consists in chipping flint or any similsir ma¬ 
terial with a tool of bme^ huckhom. or something of tlic son. 
That anything as hard as Hini can be shaped by anytliing as 
soft as buckhorn \% il! scoin odd only to the man wlio has noi 
yet tried it, Flint is harder than most tool steeL Hut it is brittle 
cnougli to break easily and so nearly aniorphcnis in stnictnre 
that the breaking can be controlled . 

Various tribes of men Jiave pressure'11 a keel flint wilh a %veird 
diversity of Uiols and in an even weirder diversity of attitudes. 
An Avistralian Idackfcllow may even llakc it w bile holding it 
against his left heel. Another Idackfellow may hold it on top 
sif a sizable Ixmlder. An Eskimo may hold it on a driftwood 
log. Many an Indian simply held it in Ids lefi hand. si>nie- 
limes bracing that hand against Ids left knee. If the modern 
artisan objects to squalling down beside a lundder. he can use 
ail Orel ilia ly* wtirktable, nailing *1 short |>iece of plank on lop 
of it to keejj the flint from sli pping sidewise. 

Pwo things remain to be considered: the niosl suitable 
tool for pressure flaking and the nature of the strfike. As for 
tiHjls. I recommend a ninety penny nail mounted in a wooden 
handle, as being the easiest to acquire and much the mtist dur¬ 
able, It will outlast a dozen lione or huckhiirn ti>o]s. Stone Age 
men maile the latter sort in many shaj^es and sizes, A simple 
one consists iif part id the legbone of a deer. A very good ime is 
the kinrl used by niy old teacher^ Captain Pierce. He saws out 
a T-slia|>«?d piece of biu kliorn from a pair id antlers and holds 
it by the cross of the T as a man would hold a large corkscrews 
Still another friend. Dr. 11. J. Saw in. who is a palaeontologist 
as well as tlie hirtiicr graduate dean at the University of Hous¬ 
ton. gets good results with an mdinary l>eer-cau o]>ener. 

The Captain's ini |i lenient is somewhat better tlian I lie 


^7 


A MANUAl. t-’OH ^^EAM^KFiTMALS 




Preisurr-flakinfr took niadc of iron. Above, n ninetvjjinnv nail sf-t in a 
woodnii hundlcH^ lool capital from the T sltaped piwe of hin khorn. I'lie 
«ip IS nii^l mlo n «>rt of Tal rhisol ...Iffe. B.-iow, a .mailer nail set in o 
wooricn Immllp, for making narrow notrhrs atul ihelike. 


Dean's and indepd is iicrhajis the finest kind nlXaiiiable. fnr 
buckimm is ideal for jH'cssure flaking. Ii is ttingh emnigh to 
break the flint but elasik enough not to mar it. Iron tools have 
a tendency to crush the edges and are not quite so giMid for 
really delicate work. Hut despiio the long anti hemic tnslor>' 
of bnekhorn. it is scarce nowadays and liard to come by. Also, 
it wears mit tiio fasL 

The tool coj>ied from Jerry Piercers T-sliaperl piece of buck- 
hom consisis of a ninety penny nail mounted in r four-inch 


HE 


piec 0 i)f pick TJic li[i tl’ic noil is filed into dsoiiicwjiat 

flattened cross sc^ctioii. The leading edge, instead of being at 
a righ t angle to the long axis of ilie nail, is more or loss paral¬ 
lel lu tJio iiandle. This allows for a Iseiter grip if the edge of the 
flint is thick. Nail iron, 1>eirig s<ift, if not so soft as bnekhorn. 
works better than tool steel. After a few strokes, the leading 
edge becomes rongli enough to gJ"ip the flint fimily. 1 <hi 1 steek 
heing liarder. keej^s its slick surface and has a tendency to slip. 

None fjf this is intended to discourage yon if yon w^ant to 
work flint in the [jure, primordial nianiier. If ymi wish to use 
a bone or huckhom ijres§ui*e-flaker. 1w all means ilo so. If you 
are seriously in teres led in the UptJcr Palaeolithic techniques, 
voii should make and use scjme IxJiie and some buck horn tools 
anfl also learn to pressure-flake flint while h<siding il in your 
left hand, holding il against your heel, or bidding it againsl 
a log or a IxHrlder. There arc skilled modern exjxn ini enters 
%vho insist that they get better resiilts by bidding tlie flint in 
Ihe left hand than by bracing it against sonielhing heavy. 

The delicate variatiiois in method cao wait for a later ex 
[jeriment. Let us assume that you. an apprentii’o. are content 
iu begin by learning to pi'essure-flake flitil on an itrihiiaiy" 
\vorktable and w itli an iron ini piement. In one w ay or an¬ 
other- you have gi>t hold of some blanks^ whether by stealing 
them frimi dead Indians nr by picking op broken lK*er hollies. 
Follow the directions lieltjw' and folksw them rather caiefully: 
sijme elemental y [irinciples of physics are Involved: 

1, If the table is a light iine. brace it against the wall. 

2. Put a ntbher heel a piece of shise-sole lealhei'. f^r some¬ 
thing of the sort under the [lint. This makes it easier Iti twist 
the tip of the flaking toid. Also, il kcejis tlie workman freon 
eventually gejuging a hole in the toj> of the table. This precau- 
lion is luit indis|iensable. but it is eoiivenierit. An Indian hold¬ 
ing the flint in his left hand would keeji a piece of buckskin 
under the flint for an entirely different re^astoi—to keo[i the 
chips from cutting his hand. 

Brace the flint itself against the piece of plank and hi>ld 
it down with the fingers or the thumb tvf the left hand. Hold it 
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firmly: if tt sli]>s. you arc going to cut yourself. Indeed, you 
would be well advised to wear a glove tm your left liatid for 
tbe first few days f}f practice. If you are going to l>reak beer 
bottles with a hammer, you had better wear spectacles. Imu It 
is one of the minor mysteries of Stone Age life that Columbus 
somehow failed to report tliat the wtHids were full of three- 
fingered and one-eyed Indians when he landed. 

4, YiHi will liave to |>eel the pressure flake off the bottom of 
the flint—not tlie toji. If tlie tool was used on top. it woulfl slip. 
If the edge of the flint is thin, scat the tool so as tet uvcrlap it. 
Then, as the flake comes off, its hutt end will iiiclude a liny 
section from tlie upper face of tlie flint: hut for most of its 
length it will run along the lower face. If the edge of llie flint 
is thick, seat tlie tool so as to reacli only paii of tlie way to tlie 
top, that is, vvitliout overlap]>ing, Flint is almost always pres- 
suTO-flaked off ific bottom face, and tlic flake starts at the edge 
of the blank. If you see a proiectile {joint w ith a flake scar iso¬ 
lated in the middle, tins means only that a later stroke wiped 
out part of the original scar. 

5. The force sfiould be applied as nearly as jKissible in the 
direction in which ytm are irj'ing to make tlie flake run. In 
actual practice, you w'ill have to slant the tool and ajiply tlie 
jiressure JO to 45 degrees afiove the horiimiiial to keep the 
blank from buckling upward, Uni if you try to make the flint 
flake horiitontally by pressing downward with ilie uxil at 90 
degrees (winch is what the unskilled workman ofien does), 
your flakes will be short and stubby. 

ti. To make the flake coinc loose, simply seat tlie tool firmly 
against the edge of the flint, then push. Push fairly haul. Hut 

Prrssiiro-fliikinm with n huckhom liiol (oppnxltp). Tln' pressure svill be 
applicnl in iho direcltoti in which the tool is pnintioji; iincl will be ncrom- 
pMOied by a slight twist. The flake will come off the hctltom fan- of lh«' 
nirit. Till- piece of leather uruler the flinl is to kei'p the workman's hand 
friiiii bl ind cm by ihe sharp flaki*. This is rallwl the “freehaiul" style of 
flaking but the term is something of a misnomer,since the workmim will 
usually resl his left hand aniimsl his left knee or .idainsl » lug or on the 
groiiiul The workmiin may stand, sqnal, kneel, or sit, as lioeliooses, The 
precise posititiii of the thoinb am! the lingers makes little difrerence, 
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On tJl]K iwgL% tlie briiiom of a rallit^r chi p of flinl. 

Oil l}it> EjpfKJsile fEitir views of the Same chip while it w^as belrtii 

prrssiiro-Slaked into a ilarl fwiinL N-iite that thcR'- iiirE» no clistinct sta^ijes. 
Tht^ pn^ess is ronlinitous, like wJiittlin|: un a slkk. Algij, bear in rtiiitd 
fhal this is n minority ti^hnique. Musi of the arti&ans who lived during 
the fio-calird Archaic sta(4e In North America would liave dune part of 
the preltminao' ^hapi^|I! hy percus^ion^ and some pcTcuftstori-floku scar^ 
w'tmtfl have n^niainefl on the finisited diirl point. On the othor hand, if 
yuu finfl an artifact Gornplelely co%'ered with pressure-flake seai^^ there 
ss Ho way of hdlirif^ how the preliminary' wurk was doni' unless yon can 
fincl id! the liny scrap flakts and put them back pjpiether 

use the weif^ht (,f the bnfly rather than the E>treiif^tli of the 
wrisL mnre nr less like a mait intsliinf^ a wJieelboiTuw. I’liat 
suddetL stnuif? |>ressiire w ill i^co] the flake nff the hnUnm nf tlic 

flint. 

7. 1 he strnke will weirk belter if tlie push is aect^mpained hy 
a slight Imi disliint twist iif the flaking hKil. IndeccL twist- 
rather than pure pressure, is tlic big riieciirinc. This can l>e a 
clockwise rotation of the flaking look a liewnwaixl dcflecliiin 
tjf tJie tip, or a ctimbination of the two. Ap|sarenlly, the twist 
starts some kind of vihralirm on the iituler surface of the fliiil 
and makes the flake come off more readily. What kind of vibra¬ 
tion it is may remain uncertain till sumo ]>hysicist makes a 
test w iih tlic proper inslmmenls. Or ijerbafjs the vibration is 
only an ilhtsioio Anydinv^'. the jirinciple vvirnks. 
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8. Bear in riiiiKi lhat the tip of the Flaking tool moves for¬ 
ward hardly at all. The flake nt^alcd Fjy pressure runs ahead 
of it. like a ripple on a pond; Imt the tool stays wliere it was 
in the lieginning. 

The surprising thing alxmt this ancient tedmique is the 
ease with whicli it works when it is done right. Some arrow- 
makers get sJiorl* stuhhy Flakes because they have never imder- 
st(«id that they si ion Id apply pressure in the direction in which 
they wisli the Flakes tn run. If the stnjke is correctly executed, 
it is no trick to make the hake am an inch or more. Tlie far¬ 
ther it runs, tliough. the liarder it is to con tad it. 

[iroperly made pressure flake does not come off tlie l>ot- 
lom of the flint in a single piece, like a Fng Qake knocked off 
with a hammer, even though that is ilio process ordinarily 
diagramed in toxtbot^ks. Usually, it breaks. perha]>s into two or 
three pieces, perhaps into a hundred. If taken off skillfully, it 
will Fw? from ten to a inmdred times as long as it is thick and 
so delicate tliat it sliatiers in the instant of its creation. The liy- 
pnirlucl will not he a series of slivers that the workman can fit 
l>ack into the Flake scars but will nmre nearly leseniVde a setrt 
of sand with exaggeratedly wide, thin giaiiis. And since a 
good pressure flake is thin and runs along the surface of the 
flint, it will even travel around a curve if the blank is cursed. 

The apprentice workman iiuist not think lliat he has the 
Slone Age weapon-niaker's art mastered as s<jon as he loams 
to press off a long, tliin flake. For lie must alst) Icam to make 
servicealde blanks, as ex|daiiied in Chapter IV. Furthermore, 
the aliility to cmate parallel flake scan; on a piece of flint does 
not hy anj' means enable the wxirkman to copy such master¬ 
pieces as some of the Solutrean poim,s. It is fairly easy to make 
the flake scai^ mn piirallel. but it is extremely difncult to do 
the fidlowing three things simultaneously, witFi iFie same 
series of strokes: f 1) Keep the flake scars parallel. (2) Shai>e 
the flint and sFiar[>en the tip, ( 3) Shariien the two edges. 

The beginner in pressure flaking needs little iTisiaH tion Ijc* 
Sides that already given. Anybody familiar witFi a file and 
a brace and a hit can make a tool like the one recommended, or 
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anvlMdv familiar with a saw can saw nut a T sliai>ed piece nf 
Y«. «in f,nd U .0 k=c„ Jooh „t t»„ 

HiHcwiI si*« handy. Tn n,.tch projccUle Y"" ”"'* 

.,„lj- u» less l^ssure .m the slenke. setvmg .nt,. the Rmt 
with shorter and stnbhier Bakes. To make a narrow notch, 
sirriolv use a UuA with a narrow tip. 

■ Priure Baking is a rapid pr..res» and a man ran make an 
arrmvhead nr a dart point in fire miniitcs or less. The common 
idea of the Palaeolithic artisan as one whn succeeded only )> 
vast i)erseverante and patience is wholly mistaken. 
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Vi, The Hammer and the Chisel 

SINCE A FLINT IMPLEMENT Can be shapcd with the hammer 
alone^ with a hammer and chisel t<>gclhcrT or with a pressure- 
flaking tooL all starts isf variations in technique can be man¬ 
aged by combining any twu r^r all three of the fundamental 
methods. 

The number of j>oss]hle variations is further increased by 
tbc fact tliat any of the three principal melliods can l>e used 
while the flint is sim^ily held in the left hand., braced against 
the left knee the left foot, or on top of a log. a iKinlder.* the 
ground., or whast not. Furthermore^ the Qint can lie struck 
against the hammer (or the anvil) rather tlian the hantiner 
against the Pint. Or the Pint can lie pushed against some kind 
of pressure-flaking tooL And Finally any or all of these varia¬ 
tions can be employed by one man working alone or by two 
men working togetlier. There are do^.ens id fiossible permuta¬ 
tions and combinalions. 

How many of them W'cre actually in use at one time or an¬ 
ti tlier during the million or half^million years of die Pleisto¬ 
cene. it would l>e hard, to guess^ When Europeans liegan moV’ 
ing into the Americas anti Australia, they found the native 
wtirkmen using a number of methods but by no means all the 
possible methods. From tlie time of Captain John Smilh on- 
vvarth a few such obseni'ers were dioughlful emnigh to take 
notes nn ivKat they saw. The fullest summaiy^ of their reports 
will be found in the HandbfXjk of Aboriginal American An- 
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tiquities. written by W, H. 1 lolmcsLof the Bureau of American 
Ethriolog>', and imbUshed in 1919, But the rejiorts are not so 
enlishiening as might be ex(>ected. For one thing, they deal 
only with such processes as wore in use veiy- late in the Stone 
Age and give no information on Neanderthal tccimiques. 
Tlien. too. most of the obser^-^ers were describing processes that 
tliev could not themselves pcrfomi, and, although flint-{laking 
is a simpler art than playing the fiddle, a manual for fiddlere 
written by a nonriddler would necessarily be somewhat in¬ 
exact Most of them noted how the Indian or the blackfellow 
sat or squatted and how he held the flint rather than how he 
performed the stroke that did the work. And, finally, most of 
the oljscrv ers failed to distinguish between commonplace work 

and expert work. , j ■ 

Whatever fliiit-w'oiking tools may have been used during 
the Drwer Palaeolitliic. most of them, except for the hammer- 
Stones, would necessarily have rotted long ago. And for some 
reason the scholars of the Old World seem to liavc little inter¬ 
est in collecting or studying iiammcrstones. The sites of later 
times, esiiecially those in North America, have yielded fair 
niimliers of hone and antler pressure-flaking tools, in addition 
to ahutidanl hammers tones. But at most sites the evidence for 
Rinl-working techniques consists largely of finished imple¬ 
ments and of waste flakes and cores. Now all you can toll by 
looking at ibe finished implement is whether the last senes of 
flake scars—those that still sliow, for an earlier layer would 
have iKien wiped off—were made hy percussion, liv pressure, 
or hy a conibination of the two. Even this is nut always whollv 
certain, tn general, prossure-flaketl scars are smaller, more 
even, and more precisely placed than iiemussion-flaked scars. 
But this distinction is V»y no moans invariable. An exiicrt can 
do small, delicate, and pvetnse work w ith a liammerstone. 
ntivlce can do messy work w'itli a pressure-11 akei. 

It is harfl to flistinguish w<irk done with a hammer from 
that done with a hammer and chisel in combination. Ex¬ 
tremely f'old and large flake scars were [iinbahly made with 
the hammer alone; nevertheless, there is no way of l>pmg sure. 
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Sfimc kind?^ (jf delicate %vork can lie dfinc easily wilh a 

light hainmerthart witli the hammer and cliisel together. This 
is especially true for making burins. It is easier to strike that 
long, narrow slri|>-flakc iiff the end or tlic edge of a burin with 
a light hammer ttian with a hammer and chisel ti^gether. 

rhe lenus hammer and chisel avQ. of course, somewhat itn- 
precise. Although a modem cold chisel or \vood%vorking chisel 
can 1)e usefl to shape flint, it will not cut the flint as its ciit-S 
wood tir s^lft metal hut will only break iu much as the unaided 
hammer breaks it. As defined by function, the tool bectmics a 
punch rather than a chiselr A bone nr buckhoni punch, like the 
bucklii>Tn pressure-flaker, will work as well as any other kind, 
rawing to the fact that flint is extremely brittle. As for the ham¬ 
mer. it can be a striking tool of almost any sort: the [irimordial 
liamnierstone, a stone hammer lashed to a wcKjden haiiElle, a 
maul or billet of win id. a modem St eel-headed hammer, or 
what not. 

Most con tern [Mira ry ex|H’iimenters use the hammer and 
cliisel rather than the iinaided hammer, hut a few' liecotne 
finite proheieut wiili the sim[lie liammersuuie, Wlien d ham- 
niersUiiie is used to trim flint into the hntshed or almost- 
rinislie<l implement the process is no^ [piite the same as that 
involved in striking lilades or other suitable flat flakes off a 
core, as described in Chapter IV. A more delicate stroke is 
needed, and a twist can even be added to the stroke, more or 
less as is done iu pressure flaking. Tlic appi'Giitice workman 
might as well siudy IhUIi tcchnkjues at the same time. During 
the piTiliminary thinning, be will prohahly strike off blanks 
that arc tcHi thick and Inpsidcil be proiierly finislied by the 
liressure-flaker alone. Intermediate tbinning with a hammer 
or hammerstoiie will lie required. 

It seems probable, though it is not certain, that imist Stone 
Age jKNqdes using the hammer and chisel would have [irtv 
ferred to steady the flint by simply putting a foot or a knee on 
tsip of it. Most modem ex[>erimenters, however, prefer to use 
Some kind of vise. Ibis is sometimes the ordin^uy’' iron vise^ 
obtainable at ihe harflware store and r^perated by sitcws. with 
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the flint protected from sliattoring by wrapped in Vmr- 

lap or bits of old inner tulies. Or the vise can consist of two 
blocks of wood, held together or lightened with roiie or with 
buckskin thongs. Or the vise can Iw a single block of wood 
with a groove cut in it, into which tiie Dint is inserted. What¬ 
ever sort of vise is used, the workman sliai>es the flint by strik¬ 
ing downnvarfl Hlm<ist at flO degrees, rather than by striking 
slantwise, as when tlie flint is licld dow n by a fool or a knee. 
Also, when a vise is used, the workman can see the flake come 
off. instead of lieing compelled to labor blindly as when the 
Hake is struck off the invisible bottom fate of the flml. 

There is no great advantage in being able to sec the flake 
come off. and it seems doubtful that any consideralde mirnlwr 
<tf Stone Age men ever used any kind of vise. Tlie niclhod is 
rather cumbersome. The workman must coiUinuallj be sci ew- 
ing or unscrewing, or tying or untying, his vise. He can do the 
job faster if he steadies the flint by putting his foot or Ins knee 
on it. Hut- anylinw, the modern exiierinienler might as well 
use a vise if be prefers to do s^i, 1 Te will not Ik* giving himself 
any advantage over the i’alaeoUthie craftsmen. He will be 
merely slowing down the priicess. 

Most men accvistomed to using modern tools can do better 
work with a hammer and chisel than wdLli theliammer alone. 
The chisel can be set in the exact sjait where the workman 
wishes to strike off a flake. Nevertheless, it seems likely that 
most primitive craftsmen jireferred to use the iiaminer alone 
Ordinarily, the liammer will produce tlie longer and neater 
flake. It lakes a good deal of jiraclice to learn to strike accu¬ 
rately with a iiammer. But the Palaeolithic craftsmen had 
plenty of lime for practice. 


VII. Fire and Wet Straw 

THERE 15 A FINE OLD NORTH AMERICAN FOLK TaLE^ -aS chami- 

ingly ingenuous as the siorj- of th^ Thmi Little Pigs—which 
e.\|ilains that the Indians used to make anowhoads by heat¬ 
ing a chip of flint in the camprirc. then raking it out and toiich- 
ing the surface with a wet straw. As each little dab of mois¬ 
ture was apjilied- a tiny flake would pop off the surface of the 
flint. Of course^ the flint soon cooled and had to lie reheated. 
But time meant little to the patienL persevering Indian. He 
would keep on heating and reheating his flint, hour after hour, 
nibbling away at it widi his wet straw until hy the time the 
sun >vcnt down he had a iierfect arrowhead. 

Unhappily^ this legend lias disap|>earGd from tlie serious 
literature. Franklin's story of the wliale chasing the codfish 
up Niagara Falls is still reprinted from time to lime. So is 
Davy Crockett's story' of grinning so hard that he grinned the 
hark off a tree. But the tale tif Uie persevering Indian and his 
piece of wet straw got its last scientific consideration >vhen 
Holmes publisJied his famous Hmidbook of Ahori^nal Ameri¬ 
can Antiquities in He quoted one rejKirt from an eye¬ 

witness. who told how he had actually stood by aiul watched 
wliile a genuine Indian plied the fire and straWp Holmes 
seemed a little hesitant alxjut the story but was too n|ien- 
minded to come right out and call that eyewitness n liar. 
Ignored nowadays by savants, the folk tale can stLll lx; heard 
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on tlie street comers, and it is reprinted fnim time to time in 
lapidarj- journals or in the coliimn devoted to letters in Field 

Stream^ 

The skill of that straw-wielding Indian seems all the more 
remarkahle when it is I’cmenibeied that fire usually cracks 
flint and mins iL A chip that has been in a fire may come 
apart at the cracks and break into jagged fragments, or it may 
Slav all in one piece and cmmblc only when somebody tries 
to flake it. And investigators are utterly baffled by the fact that 
the straw-wielder left no identifiable handiwork behind him. 
Tliat is to say, the ordinaiy- flint artifact siiosvs pretty clearly 
ifiat it was made either by percussion or by pressure rather 
than with fire and water, Unless llie piece is badly wcathei-ed 
or made of poor stone, the evidence will Iw in its flake scars. 
.A Hake scar not only has a certain shai». si^e. and [msition. U 
alsf> has a definite direction. The tiny ripples, or arcs, men¬ 
tioned in Chapter III shi>w the direction in winch the lilosv 
vs'as struck or the pressure was applied—alnuMsi invariably 
from one or another edge tow'ard the center, Presnuiably. tiie 
wet-strass' method would leave the surface of the flint covered 
with tiny, shallow pits, or iJockinarks. The ripples, if any 
were formed, would lie in closed circles ratlier tlian hi arcs. 

No siicii ix>ck-markcd arrowhead lias ever l>een found. But 
tliat persevering Indian is too picturosflue a cfiaracter to lie 
lightly abandoned merely because nolKidy has e^mr found any 
traces i>f his handiwork. There is too miicli skc[)ticism in the 
w'tirld anyway, and Ids method is entitled to a fair trial. Some 
of die most grotesfpicly iuiplausihle stories related iiy Herod¬ 
otus, roganled for two thousand years as nothing but lies told 
to gtillihle travelers, turned out to he tnie when systematic 
research was performed. And rcsearcli into the fiie-aiid-wet- 
straw method is a simple project. All you need is a chip of 
flint, a fire, some water, and a straw. Only the most faiiatkolly 
rigorous devotee of the primitive tecindfiues would insist <m 
building the fire out of dooi-s and using a imw drill to start it, 
of mav'bc on wailuig for a volcano to erupt. Just use the gas 
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jet {in the kitchen steve: it will get tlie edges of the flint rod- 
hot if you want them that way. 

Put your flint in the gas flame, or hold it there with a pair of 
pliers, arul vvatcli what hapj^eris. The first thing yon discover 
is that fire really will crack flint—even without tlie water and 
the straw. A few- jagged bits may pop off the edges while the 
flint is getting hot. As likely as not. tlie flint wdll also crack 
into trvo or three main pieces and fall apart. Rut do not be dis¬ 
couraged. Salvage the largest of ihe jiieces. wet the end of the 
straw', and apply tlie moistiire. 

Tliis is where the disajipoinlmcnt starts and a man begins 
to lose his faith in that patient Indian. It is hard to pick up 
much water on the end {if a straw, .Most of the time vvlien you 
put that little dah of dampness on the surface {if the flint, noth¬ 
ing whatever happens. There is mil enough of tlie water to 
cool the flint. 

The possibility remains that the Indian might have used ii 
gourd with a hole in the hottom uf it rather than a straw, even 
th{iugh Holmes's eyewitness said it was a straw, ’With a drip¬ 
ping gourd he certainly ctiuId have got more water on tlie flint, 
If y{iu have n<t gourd handy, get an eye dropper, reheat tlie 
fliiiL and stall all over. Now the eye dropper really will work— 
at least tu the extent of cracking the flint. Ry applying a whole 
drop of water at a time (occasionally four or five dmps are 
needed). y{iii can crack a little chunk off. But there is no way 
of contnilling the si?-c or the sha]>e of the chunk. It docs not 
cninc lixise fmrn tlie upper surface of tlie flint in a pajxir-thin 
and narrow strip, like a well-made pressure flake. It does mil 
even come off in the foim of a tiny hemisjjhere, leaving a jxick 
mark liohitid it. Usually, it c<imes loose as a smalL irregular 
fragment, broken out of oneeflge. The only tiling predictable 
almiit it is its thickness. Oixlinarily, it will be as thick as your 
chip of flint, since all you have succewlefi in doing is crncking 

the niut. 

VVe must now Iml farewell to our |>ersistciil but imaginaiy 
Indian. We shall leave him there, stjiialling hy his little fire. 
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willi a piece of straw in his hand and a maniacal sleam in hi& 
eye Stacked up on the ground beside him are half a ton of 
flint and a cold of firewood, lie is fanatically determined to 
make an arrowhead with his piece of straw if it takes him all 
week. If he only had sense enough to get a piece of buckhom. 
he cmild pressure-flake an arrowhead inside of five nnnutes. 
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VIIL A Reconsideration of Blades 

WITH THE tec!inoi.(>gica(. HisTOttvof theStone Age in mind— 

and perhaps after snme actual practice in w«rkliig flint—it 
might be interesting to go back to the subject of blade-making, 
discussed in Chapter TV. and rocttnsider iL this time for its 
meaning within the large framework of that histoiy and not 
merely for suggestions whereby a modern man can while 
a%vay his lime. 

Blade-making in Euro|>e was pretty much a Cfintinuity, l)oth 
in jjUcc and in time, as soon as the Neanderthals were off the 
scene. There is a great abimdance of middle-signed blades from 
the Upjwr Palaeolithic, of little ones from the Mesolithic, and 
of long, narrow. Iieantifully symmetrical ones from some 
stages of the Neolithic, The prevalence of those blades is easily 
roctignizable because so many of them were liardly trimmed 
at all. whether usetl by the Aurignacians for knives and scrap¬ 
ers or by the Neolithic peoples for the cutting edges of sickles. 
But in North America there arc big gaps in the record, at least 
as it is set forth in most of the technical literature, Blades turn 
up at a few of the nuted-point sites, small ones at sites of var¬ 
ious ages in the Arctic. Elsew'here they are scarce and scattered 
except for Hoiwwell blades in the central part f>f the United 
Slates and the long, handsome, [iressure-flaked obsidian blades 
that the Indians were still making when the Spaniards arrived 
in Mexico. 

It seems likely that blades were more generally used on the 
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North American contiiieiit than some of the digging indicates. 
There are several reasons for thinking so" ( 1) To make a long, 
thin, and delicate flint implement it is almost a necessity to 
start by making eitlier a blade or a neat flake. A nodule will 
hardly do. (2) Any workman who learns to strike off Hat 
flakes has automatically learned how to make blades as well. 
(3) The presence of the blades may be masked. If an olddime 
mammoth luintcr took six blades and trimmed all six into 
long, thin dart iMjiiits, leaving no untrimnied blades behind, 
tlie evenliia! finder might not realize that he was looking at 
lilades. (4) To make blades, it is by no means necessary to 
make a neatly conical core and leave it behind as the by¬ 
product or as a guide to some future researcher, blades can he 
struck from a ctire of almost any shape. 

All this, of course, is merely circumstantial evidence. The 
direct evidence is scarce. But the principles may be worth con¬ 
sidering in Some detail. The man who has never worked mucli 
flint may not realize how hard it is to make a deli¬ 

cate implement out i*f a nodule or even ovil of a flake with 
abruptly cun’cd faces. A week's actual practice with a ham¬ 
mer would convince Jiim of the futility of tlte process far more 
effectively than any rxidanation in print. But, anyhow, here 
is an endeavor to exjilairi. It is easy to take a more or less 
spheroidal nodidc of Hint and use a hammer to trim it into a 
fist ax. The fist ax does not need to lie thin. It is not especially 
hard to trim a nodule info a fat and clumsy siiear point—some¬ 
thing almost as thick as tl is Inng, But trim a nodule into a 
dclkale implement is a different matter entirely. This means 
going at the pb in the iiardcst [wssible way. Tt would require 
extreme skill, coupled with even more extreme stupidity, to 
take a roundish nodule of flint, more or loss the size and shape 
of a sf[uashed cantaloupe, say six indies by five inches by four 
inches, and hammer it down into a dart jmint still six inches 
long but only a quarter of an inch thick. ^Uu would have to 
alter the sha[ie of the imdule by making it not so much aljso- 
lutely thinner—which is easy—as i ery much relatively thin¬ 
ner, that is. by changing the jiropt>rtiiiiis of its length and 
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thickness from 6:4 to 9S;4. And since the top and bottom faces 
i}f the nodule would not l)C jiarallcl planes but cur\''C5 bulging 
away from each other, you would have to start the tlimning 
process by striking off flakes tliat were consistently thicket at 
their far ends than at the points of the hammer's impact—all 
this while sw-inging the hammer at an Db]ir[ue angle against a 
curving surface. No doubt tliere are men who can do that; but 
I never saw one. 

The extremely diHicuU jimeess dcscriije<l above is the one 
illustrated with several drawings in Ihitmes's lliindljfx>k of 
Ahariginal American Antiquities. Thus it has come to be ac- 
cejitcd. though chiefly among ]>eopte who have flaked very' 
little Hint,, as tJie orthodox way of thinning down a core. But 
it is the wnmg vvay. Tliere is no particular reason for learning 
to thin down a core, since it is much simpler to strike off a 
large flake and then use the Hake, rather than a core, as the 
blank. However, if you insist on learning how to thin down a 
core, do this: S-’reiend you are a Levallois workman nr one of 
those Neanderthals who still made Levallois flakes. Start out 
as if you actually intend to make a Levallois flake. Choose a 
rather Oattenerl nodule of Flint—the flatter, the better. Hold it 
with one of the flatlened surfaces uppermost. Trim it along the 
edges with sharp blows struck dow'nward at 00 degrees, much 
as the Levallois workman would have done. If you do ibis 
correctly, yon will convert each eilge into a long, narrow strik¬ 
ing platform, and your nodule will now have almost the shape 
of a parallelepiped; that is, it w'ill have thick and Rat edges, 
like a domino. Turn your rough parallelepiped 90 degrees un¬ 
til i>ne of the narrow striking platforms is upjx>rmost. Now 
trim laith faces of tlie nodule—not merely one, as the Levallois 
workman would have flone. When you have finisherl. you will 
have thinned down your noHulc by converting it into a double 
Levallois flake, without ever striking either Rake IfMise from the 
f>ther. 

By comparison with either feat of craftsmanship described 
alxjve. striking off a blade is easy, and the finishing work is 
easier still. The blade has almost the dimensions of a dart point 
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as soon as it is stnick off. All you need to dn is to trim the edges 
and the faces and sharpen the ti]). 

The degree of skill needed Utt blade-making has been some¬ 
what e?caggerated. Undoubtedly, it would take a great deal of 
skilL and jx^rhaps some years of jiractice^ to match the liest of 
the Neolithic work. But to matcli the Aurignacian average is 
no extraordinary' feat, j^nd it is somewdiat unrealistic to regard 
blade-making as a distinct and separate art, not related to the 
ordinary processes i>f flint-chipping, and to suppose that it w as 
perliaps invented only once by some Upper Palaeolithic genius 
and thereafter diffused clear across the world, from France 
through Asia Ui Mexico, by the slow and uncertain metliods id 
iiiteriribal marriage or intertribal comnicrcc, 

blade is not something unique, ,^ivi generis^ It is only a 
particular kind of flat flake, formed by blows that were all 
struck in the same direction Init in different planes. Any man 
who loams to take a hammer and strike off flat flakes can also 
strike off blades. Indeed, if he strikhig in ihe same di¬ 

rect hrh he u^ill automaticailr and ineidlabtr make blades, 
whether or mit he wants to make them. 

Romeinlier that tlie chief problem in making any kind of 
long and delicate flint imiilemont is to start with a suitable 
blatik, which is a l<ing, flat flake. Begin with a good blank, and 
the rest of the w'ork is easy^ It seems a reasonable guess, then^ 
that any man trying to make ]>retty implements would do Jiis 
l>est to strike out long, flat idanks. Once he learned to do that, 
lie wnukl l>e a lilade-maker—at least on an nff-and-on l>asis— 
willy-nilly. 

At any place where the hunters fif the late Stone Age left 
their implements lying around, the number of recognizable 
Vslades (or recogniz.ahle flat Hakes, for that matter) would seem 
to dejierKl rmt mei-ely on the niindwr of blades originally 
struck hut also on what was done with tliern. If the himters 
prided themselves on making bmg^ delicate i^lart jHiints, they 
would convert their flattest and shapeliest blades into that form 
liy trimming them on lx>t]^ faces and both edges, leaving only 
the culls lying annind to he ideniined as blades or jierhaps 
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trimming them into end scrai>crs. still readily identifiable. If. 
tm tlic other hand, the hunters preferred projectile points uf 
Ixmc or antler but fancied the sliarpe.st obtainable cutting 
edges, they might use their best blades for knivxs. trimming 
ifiem only on a single edge, again easily identifiable as blades. 

Whatever these early men might have wanted with tlie 
blades and no matter how much c^r hosv little they trimmed 
them, they would not necessarily have left a collection of 
shapely conical cores behind, liclpful as that would liave l>eeTi 
for future research, A conical core is evidence that tlie man 
who made it was Irving to get as many blades as |x»ssible off 
the same chunk of flint and was going at the job in a syslemaiic 
and efTicient manner, rotating the core on its vertical axis as he 
struck off successive blades. Rven so. the cores vary^ consider¬ 
ably in shape. If the hammer blows strike the upper surface of 
the flint at almost 00 degrees, the finished cone will he long 
and slender or will even resemble a narrenv cy linder more than 
a cone. If the Vdows slant inward* stimelimcs as far as 45 de¬ 
grees. the ctme w ill lx? a bmad-liased^ stubby one. If the work¬ 
man finds a flaw in the flint or if one blade breaks off shorL lie 
may turn the core over im its side or even upside down and 
start tising another surface for tlie striking ])latform. If he docs 
that the finished coi'e may look scunewhat like a cuheor even 
vaguely like a doulile pyramitL .Most commonly, however, it 
will have no definable or descriliable shape. But in any event 
if the surface of the core is formed liy flat, straight and narmw 
flake stars, it may f>e assuincfl that flat, straight and narrow 
flakes—or. ineffect blades—svere struck from it. 

Indeed, tlie blade itself or a flake can he used as the core^ 
and smaller blades can l>e stmek off its ends or e<lges. This is 
no freakish e^iperiment; it was a common jiractice during the 
Upjjter Palaeolithic in Eurtipe and later in the Arctic areas of 
North America for making a burin or graver, almost as popu¬ 
lar a tool in those days as the can o|:>ener is now. Burins, as 
mentioned earlier, were used to car\'e reindeer antler, ivoty^ 
and the like. Specialists in the subject distinguish at least 
Iw'cnty-three different kinds of them, thongli it is doubtful 
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that tlie original manufacturerji intended to offer tliecustomer 
his choice of twenty-tilree models. Dcsiiite this diversity, all 
the various sorts itf burins were made on a single basic |>lan, 
A burin is a little slabUkc piece of ninE about the si?,c of a 
domino ihougli much less regular in shapc\ made from a short 
blade, a section of a blade, or a flake. One Ciinicr is trimmed 
into a sort of thick chisel edge by knocking a strip off the end, 
off the side, off each in turn, or—produce the twenty*three 
different models—by vaiious elaborations on tJiis fundamental 
nictliod. Many of these little strip!ike flakes, or burin Sibils, 
are perfectly regular miniature blades, though tlie burins may 
tiear no resemblance whatever to conical cores. 
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IX. Barbing and Notching 

FVNDAMEXTAI.l.T. MOST PROJECTILE POINTS liavo the 531110 

shajM? and this slia^ie is an isosceles triangle. Or, to phrase tlie 
idea in another way. a projectile point is narrow and sharp at 
the tip and more or less broad and dull at the base. It is in¬ 
tended to j)cnetratc the flesh of the game, or the man. that it 
strikes. 

I here is one exception, A few arrowhearis are made upside 
dtjwn. The broad end goes foreniost. The $ame sort of arroU' 
head, though made from stoeh is 5 I 1 II used by moderti archers^ 
It is meant for birds or other small game and is made so as to 
break the animal s lumcs or stun him ralhcrthan |>enetrate his 
flesh. 

Riit mtist otlier projectile jx^ints—'Wlicther for sj^ears^ lances, 
javelins^ atlatl darts, or arrows—are intended to pierce the ani¬ 
mal. cut Ills flesli., and cause bleeding. Present-day archers sav 
the bleeding is the main thing. The modern steel broadhe^d 
arrow brings the game down by making it bleed. 

Ahlioiigh the presence of barbs is an inseparable fiart of the 
common idea of an arrowliead, the barbs do not seem to be of 
much Lise in killing most kinds of game^ They are uEeful on 
fish sjHjars nr harpoims because tbe salmon or the seal may 
swim or flsiat a%vay unless it can be heir! liack by the barbs and 
finally hauled out of the water. And there might l>c a good rea¬ 
son—though there is not mucli evidence tJiat Stone Age men 
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were ccinseuius of it—for harbing^ a jxDint to l>e used against a 
human enemy. The barbs svoulci make it hard for him to pull 
out tlie dart or the arrow if lie was only wmmded rather than 
killed. But a buffalo, a buck, or a bear, having no hands, can* 
not pull out the svcajwn, anyhow. He can only wallow on the 
ground i>r rub against a tree and perhaps break off the shaft. 

The barbing of projectile ptiints seems to liave been a rather 
late de\'elopment in the Stone Age, And w hen barbs came into 
general use for flint points—as distinguished from the antler 
harpoon heads of Magdalcnian limes—they seem to have been 
only an incidental by-product of the notching i>rocess. The 
projectile point was notched, if it was notched at all, only so it 
could 1)0 lashed more snugly to the spear siiaft or the arrow 
shaft. 

Most »)f the earlv tyi)es—Clovis, .\ngostura. Eden. Plaiii' 
view, and the like—have neither barbs nor notches. And most 
of them are so long in proixirtion to their width, so often 
broader midway or even farther toward the tip than at the 
base, that they do not seem obviously triangular, even though 
the base is necessarily nivith wider tlian the tip. The usual 
j>ractice is to call such points “leaf-shajwd” or ‘ianceolate.” 
except that the F.den ty[ie is so narrow us to l>e almost dagger- 
like. Also, the usual practice is to distinguish iHUwcen “barbs’’ 
and “shoulders.” The projection is a barb only if it slants back* 
w'ani slightly toward the base. A shoulder is merely a sort of 
imperfect or unresolved barb. 

The intimate connection he tween the notching proces.s and 
the barbing is most easily understood by looking at the various 
kinds of dart [XMiils made during iJie so-called Archaic stage in 
North America or by actually niaking a few dozen in imita¬ 
tion of tliose styles. The man shaping a cliip of flint into a dart 
point or arrow point can do so most easily and quickly by first 
shaping it int<i an isosceles triangle, meanwliile thitming tlie 
tip, the Ikiso. and the two edges with the same series of strokes. 
The edges can be straight, curv-cd inward, curved outward, or 
doubly curved. With tlie more nr less triangular projectile 
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Thf' ran bf^ notrherl cir Mt iinnutrhi^d in ony uf these styles, 

us wt4J in d! ^nod muny inhere. ParpnlheticaHy, the point at ihe upper 
rijthl was madf? from a bmken Archaic siaf^u semper^ picked up in Ban¬ 
dera Gjunty^ Testts. Prt'SuiriabJy ex]KiFii-cl lo the weather for rentxirie^, 
the flint was still readily nakdble. 

jKiint alnKist finished- tlie wnrknian can tJien prepare it fnr 
lashinf^ (and al ihp same iLitiP pve it the final form) in any of 
these wavs: 

Ip I^eave it as it is. Ihousands tjf dart {'Mnnts and arrnw 
pjinis in the form of the simple^ unriotched triangle have been 
found in all partis of iJie world. If the basal Cfirtiers are sharp 
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aTifl distim t, the piece will aiiloitiatically li^ve barljs. thi>ugli 
it will have no slcrii- The w^MKlen shaft itself l>e<tinies the stern 
as SOCHI as the triangle of Hint is lashed to its ti|>. 

2+ Chip out a notch in tlie base, not to hold the lashings but 
to seat llie Dint more firmly in tJie s[jlit end tvf the shaft. Once 
mom the shaft itself becomes tlie stem. If the basal notch is 
made in the form of a deep, inverted V. this inelhcjd produces 
tlie most ferocious harhs of all, Ttiere is no evidence tliat the 
workmen were trying to make barlis. as such. They may have 
been only tiydng loshow their skiil- 

Chip two small notches in the base* I’here wcnild seem 
to have been no adv'aiuage in this methtxh Init it was a fairly 
ctmimon one. It, Ukk left the basal comers in the form of barbs, 
and the shaft itself 1>ccame tlie stem. 

4 , Notch tlie two sides. If the notches are small and the base 
of the triangle is broad, the basal comers arc still in the form 
of barbs, and the shaft still becomes the stem. If tlie triangle is 
narrow and tlie notches are large, there will l>e no distinct 
barbs, 

5, Notcli both sirles and the base also, leaving the basal 
corners as liar I is. 

6 , Cliip away hotli lower ccHiiers of llic triangle. This 
mctluKl jirodijces a stem and either two barbs or two more or 
less rounded shouldens. 

7- Make narmw notches in the comers rather than chip- 
fling them away. As usually done, this produces distinct barbs 
and an expanding stem. 

8 . Chip away only one basal comer. If the triangle is short 
aiKl broad, this results in a sort of feeble imitation of tlie fa¬ 
mous sin gle-slioulde red Solutrean jxiints. 

9. Chip aw'ay the basal comers until a barbe<rl ami stemmed 
[irojcctile point is prtidiiccd. Then notch the Ixittom of the 
stem, creating a sort of ram^s-horn effect. Thei'e seems to Im? 
no advantage in this nieiliod hut at least it is easier than it 
bxiks. 

This list includes only a few of the most obvitnis variations 
in notching. All of them are easy tii execute if the flint is rea- 
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Rundam artifacts iiuidi- from tha famtiLi;> Alibatps whkh h fi>yrid 

aJon^ thf Canadisin Riv^r in ihc Texn^ Panhandle. A di^roidal scraper, 
a T-shappd perforator^ and a narrow uniinlrhed point. 


sunably thin. But if the piece is just about as thick as it is broad, 
tlic fancier styles are hard to execute. 

No refinement in technique is needed to notch a point by 
pressure flaking. Tiie notching is the easiest jiart of tlie job. 
since tlie flakes need no longer run all the way across, or half¬ 
way across, the surface of live piece. Quite short and stubby 
Flakes w ill do. You simply keep Flaking aw ay until tlie notch is 
as deep as you like; if you choose, you can keep going until 
jfOu Cut the point in two. either from side to side or from base 
to tip. However, for an extremely narrow notcli you must use 
a tool with a corrcSjKjndiiiglv nam>w tip. 

If a projectile jmiiit was made with notches or a stem for 
lashing it to the shaft the finder can make a reasonable guess 
as to whether it was intended to tip an arrow or something 
bigger. That is to say. an arrow is a slight and slender tiling, 
1 he tJiickness of the shaft will be soinething like tJiree-eigliths 
of an inch—may lx* a little more, maybe a little less—but there 


barbing and notching 

will not be a pni'cat deal of vanalitm^ A ^liaft an inch tliick is 
ton heavy and too clumsy to be useful as an arrow. The man 
who shaiied the flint would naturally shape it so it could l)e 
lashed firmly tlie shaft. If the space between two side notches 
is somctliinfir like three-eighths (sf ail inch, or if the stem of a 
slemmetl point is of that widtli. it is safe to assiune that tliis 
piece i>f flint was intended to tip an arrow. If the space is veiy 
much greater^ then the flint was intended for an atlatl dart or 
a javelin, ff tlien? is so much space that the (lint caiinot lie 
stiugly lashed to anything^ smaller than a h<»e liandle. tlien it 
was intended ftjr a heavy s^iear* or else the maker chipped out 
a l>ig one to show his skill or jierbaps lo present it as an offerinf;^ 
to his Rods- 

But all over tlie world many far-scparatetl tribes of men 
have made projectile [>oinls either in the foriii of the iinnotched 
isosceles triangle or that of the triangle with an inverted V or U 
chipped in its base. Whet (ter these were intended for arrows 
or for sometbing larger can Vie guessed only by their sii^c and 
weight. And, of course, if two projectile p>iuts are made in tlie 
same janip^rtions but one is four times as long as the other, it 
will be sivty-four limes as Jieavv. 

The bow and the arrow seem to have Ifcen very late in Nortli 
America, Naturally, the negativ^e evidence is not wholly con¬ 
vincing. Thert^ ccoild have Iwen early Ainericans whose arrow¬ 
heads have not hecn found yet. Or tlicrc con hi have lieen 
hunters who did not tip tlieir arrows with Flint, luerely hard¬ 
ening the ends in the lii'e or using bits of antler, gar pike scalc.s^ 
or the like, 

1 he Iwy or even the grown man who is fortunate enough ti> 
live to I a farm where Indians once lived will often call nearly 
everything that he picks up an arrow head, tiiough the actual 
Indian may Jiavc used it to arm the tip of an arrow, an atlatl 
dart, a lance,, or even a fish gig^ 'riiere are alsii some UkjIs that 
look like spearheads Init were really hafted as knife blades. 

For a long time, serious investigators made the same error 
as the boy. accepting as atrowheails alt manner of IhnLs that 
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were too big to fit anything as slender as the ordinary arrow 
shaft. Nowadays the accepted term for both the big ones and 
the little ones is “"projcsctile point," though oven tliis is some¬ 
thing of a niisnomer. A pnijectile is sijmething that is thrown 
or shot rather than moroly thrust forward. An arrow or lire 
dart for an atlatl is a projectile, A lance ora liayonet is not. 
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X. Hammerstone and Cutting Edge 

TliE BASIC ANP 1 XDlSpE^'SAHKE IMPLEMENTS foF ally StopO Age 

technology"—from the rudest to the most complex and Siiphis- 
tic a ted—would seem to Iw the hamtricr$totie and the cutting 
edge. 

The cutting edge is, of course, the queen of implements. It 
is the thing that made man the lord of iJie earth. Without It lie 
would have I>een little lielter off than his cousin the ape. lie 
might have ai’med hiiTiself with whatever clubs he covdd liave 
broken frcmi trees and sa[)lings wiiJi his l>are hanfSs. bi.it these 
^voul^l have been too light and too clumsy ti> kill anything 
much bigger than a rat. Or. chancing u[Kirt the skeleton of a 
esnv, he might liave picke^l up a thighbone and used it for a 
club, as SamsEOi difl later with the javvlH^iie of an ass. But ex¬ 
cept in the hands of a Samson such a weapon is lume toi> 
formidable^ 

As soEin as he riiscovered the uses of the cutting e<lge. early 
man could liave eEjuipped Inmself with the shajieliest clulis 
and siiean? his running might devise and gone on to make all 
manner of weapons, tools* clotliing, and habitatj<ins out of 
wtxid, iKjne, hEsm. and hido+ The only limit was his own in¬ 
genuity. A flint Cutting edge can he used to make almost any- 
Lhing. 

It is not certain that the [leoples tif the Linver Palaeolithic de- 
|]ended entirely on flint for tlieir cutting toeds^ Much later 
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Tvki burins, not copiptl frutn any of ihn twonty-odd ncceplfKl modols but 
<*ach httvinft iho churactcfii^tic of a burin. That is, onocomor is 

irinimpH into a sort of chisel ed|;e by Striking off a Strip flake from each 
of the two intersect I n|t edpes. 


peoples have bet?fi fountL dwelling aLon^ sea coasts or in river 
valleys where Hint is scarce hiu clam shells are abundant, who 
made use of shell instead of flint and supplemented the cutting 
edge wiili some kind of grinding tool. Mow often that was done 
during tiie Unver Palaeolithic, or whether it was ever done at 
alL would be hard to guess mnv. The only thing certain is that 
some kind of cutting edge was indispensable. 

It is not often that flint breaks naturally to form a truly 
serviceable edge. Man had to make the cutting edge before he 
Could begin to equip himself with weapons and other tilings. 
To sharpen his piece of flint he needed a barnmerstone. Thus 
the rude and simple hammerstone, ordinarily notliing ijiit a 
I>ebble pluckerl from river gravels and shaiwd only by the 
haltering it undergoes, is the first and original implement of 
them all, Civilimtion began with this simple iicbblc. 

Flint cutting etlges are of tliree i)rincipal kinds, to Ire distin* 
quished rather by the stroke the artisan uses than by the shape 
of the implement itself. That is to say. lliere are tmils for chop- 
ping, slicing, and scraping: fist axes, knives, and scrapers. A 
chojiping tool is recognisable rather by its weight than 
hy its shape, and some of the lighter and mote handsome 
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Achclilean fist axes may have been intended fnr slicing instead 
of rimpping. Knives and serapei's arc often indistinguishable. 
The same tool may liave been used for botli purfatses. But some 
of the knives and scrapers made in late times vvere liighly spe¬ 
cialized, Many varying types of scrapers have been foimd. de¬ 
scribed, and named. There is one fundamental distinction that 
does not deiiend upon tlie size, ouiline. or relative thickness fd 
the scraper but tmly on the way the edge is trimmed: a scra|x>r 
used for shaving dowm a piece of wood sliould t]e fairly siiarp. 
If the edge is wavy tireven jagged, no harm will be done. But 
a scraper used for dressing hides sliould not have a jagged 
edge or sharp comeni. else it will tear tlic Jiide. 

It is weapon points, rather than tlie far more useful ham- 
merstoiie and cutting edge, that appeal to tiie modem imagina¬ 
tion. They are picturestpie. they ate deadly, anfl some kinds 
are beautifully made. Nevertheless, men seem to have got 
along pretty 'veil for several hundred thousand years hefoie 
they made any weapon |Hiints of flint. W hat weapons and 
other etjnipment they might Jiave made by trimming wwid 
and Ixtne with their flint cutting edges is little kno'vn as yct- 
Thcir way of life could have licen pofir and bnitish or it could 
have been rather elaborate. The simple cutling edge would 
have been tlie basis for either kind. 

For a w'oodsman tlie cutting edge, or the knife, is as in¬ 
dispensable now as it ever was. The next most Indispcnsalile 
thing is some means of making fire. For a man lost in a forest 
or a flyer forced down on a lonely isle. [Hire survival is likely 
to depend on posscsshm of these two things. It is for that reason 
that the hunter makes sure, on setting out, that lie has a knife 
and matches in his pockets, as well as spare cartridges for his 
rifle. The some reastming is imjtlicil. if not often explicitly 
stated, in die Boy Scouts* cull of tlie Scout knife and the bow 
drill. 

The legends of ret:ent peoples ami llic writings of such novel¬ 
ists of the primal as Jack Lrmdon put more emphasis on the 
fire than on the knife. Prometheus bringing fire from the gods 
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to rnaii is ii noble and Jicroic figiuie. No bmther-Titan comes 
forth as the bearer of the cutting edge. But in reimsiiccl the 
cutting edge seems even more needful Uian the fire. 

To rcaliKc what the hunters of the Ijovcr Palaeolithic could 
have done v^ith the simplest kind of cutting edge—whether or 
not they actually learned cill its uses—one may watch what a 
modem iHttdiKir man does with a jackknife. The steel blade 
will Slay sharp much longer tlian the brittle flint, but essen¬ 
tially the jackknife and the flaked cutting edge are only two 
forms of the same implement. More spcciali/cd kinds of cut¬ 
ting edges, scrapers, and perforators have long been in use. 
There are axes, ad/cs, chisels, saws, planes, drills, awls, and 
projectile i>innts. But the versatile jackknife can be substituted 
for any of them. The farmer or the ranchman still uses it for 
a knife, a sc raj ter, or a perforator. If thrown, it fiecomes a pro¬ 
jectile point, It is a knife to castrate calves, cut wood or leallier, 
prune peach trees, hud pecan trees, shell the fruit of the tiecaTi. 
peel potatoes or peaches, skin aninuils. or slice bacon. It be¬ 
comes a scraper to scrape the skin off new potatoes, scrape l>ark 
off a twig, scrape bits of fat and flesh off the inside of a coon- 
skin, or scale fish. It is a jjerforator to cut a new hole in a sad¬ 
dle cinch or a licit. It can even lie used as a screwdriver, a cork¬ 
screw', ora tiHtlhpicfc. Finally, it can 1 >g used as either a pierc¬ 
ing or a slashing wea|n>n to fight another man. Like the edged 
flint, the jackknife is an a]1-pitr|xise irnplemeiit. 

I he specie 1 ) 1 ^ a lion of tools is, of course, not |}eculuir to the 
Iron Age. From the Upper Falaeolilliic onvvanl, distinctive 
t(H)ls were made for particular uses. Like the prettier kinds of 
projectile [mints, some were unnecessarily delicate and sym¬ 
metrical. For instance, it seems doubtful that a T-shajmd [ler- 
forator would work any hetter tliari any other narrow and 
pointed sliver of flint, or that the handsomest discoidal scraper 
was more eflicient than any clinnsy-lonkingchunk of flint wdlh 
the same sort of edge. 

Many carefully made flint knives and axes arc cpiile dull 
by Iron Age stand arris. They nibble away at w'ood rather tliaii 
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slicizt^ it cleanly. To bo sKarp, a flint edge must be tliin. If it 
is tliim it will break easily. The same brittleness that enabled 
our forerunners to trirn flint with a piece of buckhom made 
it easy hn* Uiein ht break an iniplenicnl as soon as tlicy had 
ma<le it, Kmerson's Law of Comiwnsation may have alrcadj' 
been deduced by many a Palaeolithic philosopher. 
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XL The Absent-minded Beveler 

SOME ARROWHKADS. somc dart points, and soitte knives liave 
beveled edges. Some nf the Aciieulean fist axes, vv^hich are ver^'' 
old- have a sort of pto|wller-Iike twisL as if the tool liad l>een 
made of a viscous material and the two ends had been tw isted 
in reverse directions on die longitudinal axis. An occasional 
tliin and handsome Palaeo-American |Kiiiit will show a tiny 
prnj>eller-like twist at tlie extreme tip^ 

Various tlieories have been nffered tn explain why the mak¬ 
ers tw isied or beveled those implements. It was iince suggested 
that some Indians beveled their arrowheads to make the ar¬ 
rows spin in flight, as a rifle bullet or a forward-passed football 
spins. Til is theory w’as disproved by experimenL for a l>eveled 
arrowhead will tiot make the shaft spin on its axis. Archei^ 
5 ia}^ however, that a slight spin can lie iniparled by the feath^ 
ering if all three feathers come from the same wine of the 
bird. 

Amiing the projectile points, some of the shorter and stub¬ 
bier ones look as if they had acquired the l>pvels wlien tliey 
were resharpened after l>eing broken. OtJiers seem to have 
been beveled in the lieginning. Experience in actually making 
]>rojet"tile points w^ill shed some light on the beveling process. 
For the most part, the bevel results from die nature of the flint 
itself. It is easier to make a point witli a l>evel titan a point 
without a bevel, for a piece of flint is invariably undercut or 
undcrslopcfl w hen its edge is trimmed. If the trimming is done 
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by taking off a series of short, stubby, thick Hakes without mov¬ 
ing the flint, the edge will l>e abruptly beveled. 

It is in the nature of flint tliat it can i)e trimmed on only 
iirte edge and only one face at a lime. The edge will l>e the one 
nearest the workman's hand; the face will be the bottom face, 
unless the man is holding the flint edge-u[)i»emiost in a vise 
or some similar noiiprimilive gadget. With llic flint in a vise, 
he can strike tlie flake off either face hut still from only one 
edge at a time. But without the vise, it does not matter whether 
he is working with a hammerstoiie, with a hammer and chisel 
tttgetlier. or with a iirossure-flaking tool, .A.t any given instant, 
he can work the flake off only one edge and only one face. To 
get at the other face or the other edge, he must either move the 
flint or change his own |K*sLtion. 

We may assume that a reason able man is not going to walk 
annind the flint to get at the other edge or stand on his head 
to get at the other face. He >>‘111 stay w'here he is and move the 
flint. Now the process of moving the flint is fundamentally 
the same, no matter what kind of chipping is being done. But 
it is easiest to visualr/e if we assume that the workman is pres¬ 
sure-flaking the flint, holding it eillier in his left hand or on 
lop of something heavier. The man will press the flake off the 
edge nearest his right hand and off tlie bottom face of the flint- 
Since space consists of three dinieiisions. there will be three 
ways of changing the jMisitioii of the flint in rcS|ject to its facc.s 
and edges. At some risk of tielaWing llie obvious, they can Iw 
listed thus; 

1 . The art isan can rotate the flint ISO degiTeson its vertical 
a.vis. Then he will be working on the opposite edge hut on tlie 
same face, 

3 , lie can iThtate the flint 180 degi'ees on its longitudinal 
avis. Then he will Im? workizig on the oppisite edge and also 
on the opposite face. 

3. He can rotate the flint 180 degrees on its lateral axis. 
Then he will Iw w'orking on the same edge but on the opjaisite 
face. 

The cxjilariation may sfiund a little queer. If you have no 
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Tlie roadpr must Uike part of this on faith. Only Slpr^oscopk pholography 
woiildi have sho^vn the detail. Tiic triounijlai' point lias a ffrosslv eJtag:- 
geratod bevel of about its left-hand Although that edge 

looks almost as sharp as the Opposite one, it is actuolly five-sixteeftllis of 
an inch thirk. The forvviird and rear halves of the other paint are twisted 
away from each other at about 30 ^^, 

flat chip sif flint handy lo test il with, you might substitute by 
laying a rlumiiin on top of a table. There will he only three 
ways of reversing Its edges or its faces. (Of course^ you coiiki 
stand the rfotnino on one of its flat edges, but that vvmild ho 
iri^levant to ihe ]inihlems of sharpening flint.) 

To make a prnjcctile |jt>int with steeply beveled edges, this 
is vvliaL you dti-—and it makes ntj difference whether yoti do 
it «m purpose or from mere absent-mindedness or clumsiness' 
(1) You use a stroke tliat removes a shtut and tliick flake rather 
than a long and tliin one. (2) You leave the flint in the some 
position, without moving it, while you shape and sharpen one 
side of your isosceles triangle. Since tlie flakes arc short and 
thick, yon will automatically bevel that edge by abnijitly 
undercutting it. (3) Then you turn Uie piece of flint upside 
down, nutating it 180 degrees on its longituriinal axis, and 
shape and shari>en the other side of the triangle, autoniaticah 
ly underciittingand beveling that edge. too. 

That is all there is to this business of the beveled projectile 
pfunt. The beveling does not shrnv that the maker w'anled his 
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shflft lit spill in the air; it docs not necessarily sJiow liiat he 
Was resharpening a broken |x>int; in some instances it woiikl 
seem Ici show that he simply didn’t give a damn—he would 
just as soon have an abruptly beveled edge as a thin and deli¬ 
cate edge, ft takes a deliberate effort to keep from putting 
more or less of a bevel on a projectile [x>int. 

The most interesting form of either the twdsl or the hcvel is 
seen on some of tlic old-time Acheulean fist axes. As men¬ 
tioned earlier, such an ax looks as if it had lieen made from 
tar rather than from flint and as if the maker had taken hold 
of the two ends and twisted them slightly in opposite direc¬ 
tions. Blit the twist is not necessarily the result of any inten¬ 
tion at all on the part of the maker; the nature of the flint it¬ 
self can account for it. The hig piece of flint shajied into a fist 
ax. like the little piece shajicd into a projectile |xnnt, can be 
trimmed on only one edge and only one face at a time. 

Suppose ymi are an Achciilean workman, chipping your 
fist ax into its final form with a hammerstone. With your left 
iiand you fdek up your long, ratlier flat, moderately thin piece 
of flint, holding it by one end, Yim start trimming one edge. 
But you flo not trim its entire length. Trim only the half away 
from your left hand to keep rrum hitting your hand with the 
hammerstone. All the flakes come off the same face, the hnt- 
toni fare or the one that is more or less tiltorl Inward llie 
gimmd. Wlien the edge is trimmed for lialf its length, yoii 
swap ends with the flinU that is. you miale it 180 degrees on 
its lateral axis. Tlien trim the same edge for tlic other half of 
its length. Though still working mi the same edge, you are 
now striking flakes off the opposile face of the flint. In effect, 
the two halves of I fie same edge have l>een underslo])cd in re¬ 
verse directions. It is this technifiue that gives tlic finished fist 
ax the pn>i5ollcr-likc twist. 

After so many thousands of years have gone by, tlieie can 
lie no way of knowing whether the Acheulean workman gave 
his ax a twist on purpose or by accident. In either case the 
mode of operation would have been the same. It would slill 
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have l>een the same it instead of simply holding tlie Qint in 
his left hand and letting its o%vn inertia steady IL, he had held 
it against a bone anvil or something of the sort. 

Tlie tliicker, clumsier Abbevillian fist ax seldom or never 
has anytlimg resembling a propeller iwisL and the reason for 
tlxat U obvioiis. When a man is working with a lliick ntidule^ 
it is easier to strike off the second flake than tlie first one. The 
flake scar formed by tlie First blow' can he used as tlie striking 
platform for tlie second one and so on down the line. If the 
Abbevillian workman had much concept of efficiency, he 
w'ould have got his first flake off. turned the nodule ii|>side 
down, and used the resulting flake scar as the striking plat* 
form for his second Oako. He w'ould have kept on working in 
that manner, turning the ffint upside down after evei^' suc¬ 
cessful stroke. For tliat reason his finished product had a coarse¬ 
ly w'avy and irregular edge rather than an undersloped edge 
or a propeller twist. 

Several tlietines al^Hit Stone Age weajKins cotild stand re¬ 
examination in the light of these simple principles. The shape 
of flint implements depends veir largely on the nature of the 
flint itself. 


XIL Clovis and Folsom Craftsmanship 

THE ClvOVIS AND FOLSOM TECHNIQUE of flutillg dafl poilllS iS 

tlie rnosi fascinating style of flintcraft ever practicetL It is 
spectacular^ often bcflutifuL, useless, and hard trt execute. Tlic 
wandering hunters who practiced it were artisans with an ad¬ 
mirable skill. It is no wonder, then, that there is a copious 
literature on fluted points. 

Fluting seems to have l;een a North American invention. 
At least, no fluted points have been found in Asia, Presumably, 
if auv early Asians had known how to make fltited iJoinU 1»- 
fore thei,' crossed Bering Strait and Iwcamc early Americans, 
somebody would have found one of the [Miinls by this lime. 
Specimens of tlie Clovis typo have lieen found from Alaska to 
Costa Rica and from California to the Atlantic and Gulf coasts. 
The later and more delicate Folsom type belongs mostly to the 
Groat Plains. A third fluted ty]ie. niucli less skillfully made, 
is called San F’atricc and is found mostly in Louisiana. It is not 
believed to l>e nearly so old as the ntfiers. 

Wherever it may have Ixfgun and whether or imt it actvially 
began 17,000 years ago, the Clovis stylo of craftsmanship is 
obviously much older than the Folsom and it may have lasted 
for a gt'Hid many thousand years, Tfie two styles art? much 
alike, the Folsom being only a late and delicate Flowering of 
the Chivis. 

The fluting may have been inlendeil only as a decoration, a 
method whereby tlie workman showed his skill. F^rh face of 
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T^vo f!utpd points^ with both of ihp sttialliT otip shown. TTio 
}iavc not ht^m ^i^oiiiid. NoHi thot iTVpr^^ Huu- iJiids in a hiiiffe froctnre. 


ilie dart ]nnni was u^sually marked witii a Qute. or cliannel 
flake scar, where a Umg, Lliiii flake was struck off^ running 
from the base toward the tip. C)l sometimes, a less experl 
w^orknian would need more than one blow' to strike out a big 
enough flute. He might even sitcceeti in fluting only one face 
id tlie piece. A good many Folsiiun points were made so thin 
that tile svorkrnan would tittle only one face, or neither face, 
for fear of breaking tlie punt. 

Some Clovis points, diougli by no nieatis all of them, are 
ratlier tliick. TJie fluting might liave l>een done for the [irac- 
tical piir|K»se of thinning ihe base, making it easier to seal the 
dart piinl in the split end of the Wijoden shaft. That was not 
ime of Folsom points, many of which w'ere so thin as to be 
fragile* even when ieft im flu ted. As for ihe Clovis points, even 
the thickest of them could have ln^eii thuined dcAvn at the base 
by any one of lialf a do/en variations in technique, all of them 
simpler and easier to execute than tiie fluting prixTcss. Any 
workman ex[jerL enough to strike out flutes would have liccn 
well aware of ihat. Therefore, unless he fluted his weapon 
jKiints to show^ his skill, there is no telling why he did it, 

Flint has certain limitations. The artisan proud id his pro¬ 
ficiency in flaking the stuff ran give pnnd in very few' ways. 
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He can make something spectacularly largo, like some of the 
so called ceremonial knives and spearheads. But it is no harder 
to make a big one than a little one. tliougli it takes more time. 
What a large spearhead really shows is that its maker was 
able to find a big piece of flint svithout any cracks in it. On die 
other hand, the artisan may have chosen to make something 
exceedingly small and delicate. But this proves mostly that he 
used fme-pointed flaking tools and was cai-eful not to break 
the piece. The workman may occupy himself, as many did 
during the latter part of Uie Stone Age. by decorating projec¬ 
tile jioints with fancy notches and serrations. This, also, is rela¬ 
tively easy to do. The only tw o tcchnitiues that are really hard 
to execute are those of making parallel-flaked irnplemcnts and 
fluted ones. The former was practiced, off and on, in many 
parts of the world from Solnlrean times until the erid of the 
Neolithic and seems to have been invented and reinvent^ 
over and over. But apparently fluting was practiced only in 
North America and eventually fell into disuse. 

The craftsmanship involverl in striking out the flutes is 
sometimes admired for the w tong i-eason, H is no exiraoixii- 
nary feat to strike out the llute. as such, The feat consists in 
executing the flute vvithout breaking the iirojectile jioint. That 
takes skill. The occasional thin Folsom ixiint left imlluted 
shows that the Palaeo-Americans were fully cogmxaiit of the 
difTicullies. So do the numerous fluted ixiints that were broken 
by hinge fracturing or shattering as they were being made. 
That is to say, the flute is only the scar of a long, straight flake. 
The man who lakes a hammer and strikes thin blades off a 
polyhedral core or trims a burin by striking the strip-flake off 
tlic side or end is doing much the same iliLiig that the nuto- 
maker does. The difference is that he does not have to worrv' 
almut shaUcritig the core or the burin. The core is too thick, 
and die edge of the burin is reinforced by its total widlli. But 
the projectile point Is thin and easy to shatter. 

The man wishing to imitate the Clovis and Folsom artisans 
is confronted with two problems, which do not necessanly 
have die same answer: How did //»fv do it? How ran / do it? 
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The answer to the first [miblcm is uncertain and miiy well 
remain so forever. But a good many men have soivefi tJie sec¬ 
ond pndjleni. stinie i>f them* unhirtunately, from nunives o( 
enmmerce. tniiialion Folst>m jxnnts. even broken ones, are 
ronimnn on the market. 

All tilings considerefh it seems most likely that the early 
Anicricaii workman got the flute nut by simply striking the 
flint %vith a light hammer or hammerstone. There may have 
been variations in technique from time to lime or place to 
place. esf>cciaUy as thousands of years xvent by. But for any¬ 
body accustomed to sti iking fjlades or other tliin flakes off 
coi'es. that would liavc been the natural way of proceeding. 

For a modem workman., the method is a difficult one. Un¬ 
less gifted w itli unusual rlexteritj% he is likely to break ten or 
even a liuiidrcd points for every one that he succeeds in finish- 
nig. It is quite disheariening to go to all the trouble of shaping 
and sharjiening a psiint, and perhaps even Qutmg one face* 
only to break it wlien trying to strike the second flute. It is all 
the more dishearlening ilic oftener it happens. Thus the inofl- 
erti vvfirkman commonly rcsiii ts to additional equipnirnl. He 
takes to ihe mallet and chisel raiher than the simple hammer- 
sUine. and he puts his flint in a vise ssi that he can look at it 
while lie is Irydiig lu get that Oute out, rather than working 
hliridly by holding ihe flint rfiuvn with his foot and striking 
the flake off the hi>ttnm face. All this can be done* of coui-se. 
vvithoiit resorting to in>ii tinds. A bone or buckltom chisel will 
work flint just as well. As for ihe vise., a most effective one can 
he assenihlfxl by lashing two blocks of w™d togetJier wdth 
rawhide thongs. All tlicse materials w'cre readily available in 
the dawming of the Fdeislocene and the only real quosticui Ix^- 
comes: Is tliat how I he Clovis artisan did the work? 

For that mailer^ the riiodern w'orkman can use his knowl¬ 
edge of physics and add weight or leverage to a pressure-flak¬ 
ing tool to gel the flute mil. The Spaniards in Mexico and 
George Catlin fni the Plains savv some of the inhabitants use 
a big T-shaped pressure flaker^ w^eightcd with a heavy nx k* 
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lo gel blades idf cores, A similar implement can be applied 
to the making of fluted pniuts. Or a pressure-llaker can be 
lashed atlmart a three-foot pule and die end of the [wde tied 
to a tree or sapling—still with rawhide, of course. Mounted on 
this lever of the second class, as die physics tcxlljooks call it, 
a pressure-flaker will punch out a sizable flute. But the ipies 
tioii still remains: Is that what the Clovis men did? 

All this familiarity v\'ith vises, w-eights, and levers seems 
ajipreprLate to Neolitliic rather Lfian to Clovis limes. It still 
seems most pro ha hie that the Clovis aiiisail stmek Uie lliitc ont 
witli a hammer or hammerstone. Perhaps he was not neces¬ 
sarily more skillfid than a modern workman hut had only 
had the advantage of constant ju acticc since his hoyhood. Skill 
and practice are llie principal requirements, even when the 
most claljorale paraphernalia arc used. And practice is a mat¬ 
ter of having sufficient doggediiess and sufficient flint. 

It is not vet known how early the Clovis style of shaping 
wcaiHiii points may have begun, bow many other kinds of 
tools and weapons liad lieeii made still earlier and how many 
others were made during the same jwriod. how long the Clovis 
style persisted in llie casteni part of Nordi Amerira, or cveii 
how long the various s|>ecics of jnammoths survived, hut other 
kinds of dart points fiesides the Clovis Jiave Vieen found witli 
mammolJi hones. 

Something vaguely iHnsornbliiig a tn hnological evtdutinn 
is |>erceplihle in tfie succession of Clovis. Folsom, and Plain- 
view points. All three kinds arc more or less Icar-sbapCih or 
lanceolate, rather than obviously Iriangidar. TJie Oovis and 
rolsom tyix?s are usually Huted, fhi some Plainview points 
there are siiuill. narrow, multiple Hu tings, perhaps made hy 
jiressiire instead <if jH'missioiii, though tins \ioik is usitidly 
culled “liasal ihiiniiug” rather than fluting. All three types 
as well as several others, mostly later ones— were usually 
ground smooth along tlic edges near the Viuii ends. Presuma¬ 
bly, this was done so that a sharp edge would not cut the lash¬ 
ings. though most other projectile points in most parts of the 
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world wen? n»t smuotlied cm the edges. Atcordingly. It has 
Ijeen siiggested that tlie early Americans may sometimes have 
used their darts as kiiivcsor scrajwrs. 

Clovis points arc rather variable in length, thickness, rela¬ 
tive breadth, and degree of (liiling. Among eight of them 
found with the hones of tlic same mammoth near Naco (Co¬ 
chise County), Ari'/oria, the longest is twice as long as the 
shortest. But tliis is nc)i surprising. It is due to a simple princi¬ 
ple: flint svill not stretch. It is impossible to make a six-ineh 
dart jM)int nut of a three-incli blank. The Clcivis W'cirkman, 
apparently, was much too sensible totlirow away a three-indi 
blank merely because he would ratlier have had a longer one. 

The variability among Clovis piunts has persuaded some 
authorities to distinguish subtypes. For instance, there is one 
subty|>e. found tnoslly in Tennessee, that is called a Cumber¬ 
land point, file Cumberland point is usually long and narrow, 
rather thick, with flaring basal ears. Stjmc specimens have 
spectacularly long flutes and otJiers have no flutes at all. So 
few have been found tliat it is at least t}ie4>retirally ijossible— 
no matter how unlikely—that all omld have lieen made by 
the same workman. 

The Folsom points, at least the prettiest ones, are a technn- 
logical anomaly. Fbe flute will lie so long that it runs all tlic 
way from tlie base to the tip and so wide that it covers ncarlj' 
all Uie face Iwtwcen the opjKtsitc edges. Such a Folsiim jHiint 
may also be exaggeratedly thin and exaggeratedly snub-nosed, 
riiere seems to lie no practical reason for any of these quali¬ 
ties. T he w'ide llutcs svould make it hard to lash the point se¬ 
curely on a narrow shaft. The thinness of the flint would make 
it excessively delicate and easy to break. And so snub-nosed 
a tip would not [)iert:e flesh so easily as a sharp one. Tims, al¬ 
though the Ffilsom point looks I ike a later and improved model 
of the Clovis poinL its only improvement is its increased 
beauty. In efficiency, it would seem to have lost ground. 

A fair numl>er of Folsom jjoints arc so thin that the work¬ 
men fluted only one face or sf.unetinics neitlier face, fkilh tfie 
Fluted and the unfluted kinds sunietimes have a tiny nipple or 
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tit in the center of tlie base. Some writem have argued that 
liiis nipple was intended as a striking platff>rni for the blow 
Uiat took the flute out, Alex Kricgcr has noted, with irrefu ta¬ 
ble logic, that there would be no sense in shaping a striking 
platfonn for a blow iliat was never meant to be struck- What 
is still more con\'incing is tliat on any ixiint which actually 
has btiili flutes and a nipple, the nipple is outlined by tiny 
flake scars that overlap the flutes. In short. Uie nipple was 
shaped after the flutes were struck, rather tlian before. 

The Plainview ]M>int looks as if some early American inven¬ 
tor, more intent on killing game than on displaying his skilHn 
flintcraft, bad recognized the deficiencies of the Ftdsom ]>oint 
and set about correcting tbem, A Plainview pi>int is shaped 
very much like a Folsom poinL though somewhat larger on 
the average, but tlie exaggerated flutes are riispensed with, and 
the tip is much sharper. 

A few of the single-shouldered Sandia points are fluted. 
VVhetlier or nc)t diis results from the Clovis influence, it would 
lx? useless to guess. 


93 


XIIL The Legend of Ishi 

THERE ARE TWO STORIES lo \k tol(l In tliis cliaptcT. Opc of them 
is a true story* documerUrd by trained i)bser\'crs, and tJie oilier 
is an «Kld son iif nirKlern legend Ihat grevx' out of tlie true sltirv. 
I he hero of both stories, one scientifically accurate and the 
other only symbolically true—like tlie storj- of Navius cutting 
the whetstone witJi the razor—is an Indian named Ishi, 

Tile true stoty can be found in bulletin 73 of the Bureau of 
American Ethnohigr'. ivlifch is A. L, Knoeljers of 

the hitlians of Cahfortua, jiublished in 1925, Ishi was a Yahi 
Indian and the \ahi were a small California tribe. When Ishi 
was a baby ora liny Ikiv or maybe not even Ixim yet, his tribes* 
men fell afoul of some Anglo-American miners and were bad¬ 
ly lioatcn in a miniature war. That was in IStvI. The few re¬ 
maining members of the Iriljc nianagcd to hide ont in the 
California Jiills and live in tiie Stone Age manner until 1911, 
When all the others had died. Ishi gave u[i to the Jinlefaccs- 
I le Ix^ame, of course, something of a celebrity, for he was the 
last wild Indian left in the United Slates. He still knew the 
]>rimitive crafts—and no others. Me liad not been comami- 
naied or sofienerl by reservation life or by tlic possession of 
trade goods such as firearms, rirewater, brass kettles, or glass 
Iieads. In technical language. Ishi was wholly u naccu Unrated- 
He was an cji fierieiicod iHiw-inaker and he even knew how to 
flake fliriLs, an art largely forgotten by tlie more civilized In¬ 
dians on the reservations. 
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Is hi was vvckofucd as a giwst liy scjnio prnfcsstJts and stii- 
rlcnts at tlie Universily «if California- Tliey studied liim close¬ 
ly. Tlicy watciied him flake flhits. He made a ^aod many pro¬ 
jectile points, knives, and the like for the University, liesides 
admiring his flinlvvork, tlic white men admired Ins manners. 
They found him a pleasanL likable^ well-adjuslofl fellosv. 

It was two simple photographs at Islii tliat sUiried the leg¬ 
end, They appeared in two famous books. Henry Fairfield 
OslxiFTi's Men of llte Old Stone and Holmes's Handbmk 
of Aboriginal Americmi Antkfuilies. The two pieliu€?s are al¬ 
most identical. In each^ Ishi's rig Jit Jiand is liolding a pressvirc 
Fkaker. and his left hancl is holding one of those long^ haudsiinie 
ceremonial knives of California olisLdian. for which collectors 
w'ill now pay fancy prices h *V\hs knife is luvt so long as tlie most 
sjicctacvdar stxxiimcns but it is fairly long, at that. Fn>m eitlier 
picture it api>ears that Ishi has just finislied making the knife 
and is about to give it a parting stroke or twij with the flaker. 
much as a barlx^r nuikes a few unneeessaiy” passes witli the 
scissors after he has hnislied culling the ciislomers hair. Un¬ 
doubted thousands of students luive lookwl at tliose pictures; 
1 lion sands of less serious readers have looked at iheuu lixi; tliey 
have Ijcen examine<l by goodh' numlaers of grave-faced schol¬ 
ars; and most bebolders seem to have taken it for grantee I tJiat 
Ishi really haked out that Jtandsonir knife, stalling frivm 
scratch. 

But api>arcn liy he did not. 

Sooner or later, a gtKid mau}^ uKidem ftakers of flint get 
aiTiiind to looking at one or the other of tliosc pictures. It 
makes tlicm feel pretty enviiius. The Vdggest thing Ihal noist 
of tlicm have learned liow to make is a dinky little arrowheafl. 
And here is old IsliL tliat |iaragon of the abniginal flint flak- 
ers. iifancJialanlly knocking out one of those large and haiKl- 
some knives as easily as a lesser man might trim his finger¬ 
nails, I myself, in the hliHidy-ringered days of my rust ac¬ 
quaintance with flint, user! to take down my copy of Holmes 
cver>' once in a wliilc and ga/e at that i^iclui-e of Ishi with sad¬ 
ness and env 
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But Hnally 1 caught lui. I lx>gati tosu!yi»ect tlial hhi had nut 
made that knifo. lie might liave only jwsed for his photograph 
while liolding it. 

hor tile picture allowed tlie wrong thing. It rapreseritcd the 
easier part of the process. If Ishi had really made that knife, 
starting fnim scratch, the projier pose for a photograph would 
have \xeii —not Is hi with a pressure’ll a ker'—Ishi banging 
out liis long. straighL original blank witli a liammerstone. 
Islii exerniting the blade-and-core technique, Tlie wi>ods arw 
full of people who can iircssiire-llake flint if somelxjdy will 
only furnish them with the blanks, either cut w-ilh a lapidary* 
saw nr stolen fnnn dead Indians, but who are sadly devoid 
of skill in knocking out the blanks themselves. 

Being a newspaper reporter by trade. I did not hesitate to 
expow either my skepticism or my ignorance. Learning that 
Dr. Kroeber had worked with Ishi liefore Ishi died in 1916, 1 
wrote to iiim. But the letter of iruiuiiy- got buried under a 
stack of documents, like an artifact at tlie bottom of a kitchen 
midden, and it was not dug out until a year had passed. When 
Kroelier answered, lie gave me permission to quote him: 

So far os 1 recall, I^hi Hid not make any long obsidian knives. He 
worked chieny with plate glass \vhicli we furnished him This lie 
worked into points one to six inches long. The flakes were evenly 
parallel, but my rocollectinn is ibsl they did not extend clear across. 
They met in a sort of gable running midway between the two edges. 
He braced his material on a buckskin or similar pad in hi.s left hand. 
Inasmuch as he was only pressure-flaking, he did not have to brace 
very hard. He pressured sometime.? with a bone point, and some- 
Mines witli H hafind wiri* nail. 

Ishi did not like to work oul blanks. I got him a good-sived chunk 
of obsidian and finally persuaded him to knock off some nieces 
which he could pressure-work down. When he nnally struck it 
through his Iwn-mcb Ixme set-punch, I saw why he had been re¬ 
luctant. He could not control what he got; the obsidian shattered and 
Hess aroimd, and he got a small cut on his forehead. Of course, with 
slivers of pbte g^lass funiishnd him. or, for that matter, small blanks 
of otwiKlifin. lie did not run into this Irxiuble. 

In return, may I belatedly ask where you got Ihe idea tijat Islu 
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worked any long blades at all? Tlial may be an implication of llie 
statement in some article, hut t do not think it was intended, and 
to my knowledge it is nut a fact, hnl an error,.. 

WelL there yon have it and there goes Ishi. It ^vould rather 
seem that he did not make that knife, unless perl laps he made 
it from a slab of black jdate glass. He svas a skilled artisan 
with a pressure-flakcr but soniediing less than a master of 
the blarie-and-corc technique^ His admirers have not under- 
5toi>d all the niceties of flintcraft. 
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SCHOLARS ARE soMETJMES 'rEMP-fED to siwcuiate that particu¬ 
lar styles of weapon iwints irnisl have Iwen the Ijcst for par- 
tiailar uses, as for killing big game, small game, or a human 
enemy. But all such theories seem a little fanciful to the lav- 
man especiaHy Ui f>ne familiar with tlie ordinary mcthwls 
used for Innnicide niovadays. A few fpiotaiions will illustrate; 

The Solutrearis broke into western Kiirupe as a horde of invaders 
Armed wUh the laorel and willow-leaf lance points, manufactured 
as a resull of their nesv disroveiy of pressure flaking, they seem for 

_(M, C. Burkin, 

/ tie Old Stone 


Either It [the best bolutrean flaking] is the work of a people 
who rapidly spread from the East into Europe and who failed to 
reach I flly mid Southern Spam, or it is the work of slaves who were 
forc^ to labor for an alien people-(Herdman Fitzgerald Cle- 

la nd, Our Prehistoric Ancestors ), 

cWluped by Folsom man, for instance, 

ound in abm,dance much beyond the range of the bison herds.,. . 

[E. H. SclIjirHs. ErtrlyAJon in America)^ 

Of course, tiirre is no way of disprtiving any of tliese theti- 
ries. Bu let us examine them, if only for the intellectual exer¬ 
cise Take the statement of the jnslly famous Professor Burkitt 
nrsl. Research conducted in the yeant since he wrote his book 
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lias tonvinceti a ^Qod many authorities iJiat Uic Solutreans 
were not a sejiaratc people at all anrl that the Solitlrean 
pdiiits represent a style of flintcrafi rather than the hanrli%vork 
of a partieular tribe. 

But even if tlie Solutmans were a distinct {Kx^pie win* in¬ 
vaded Eui'0}>e, there is no reason to believe that the most lieaii- 
Iifully flaked f>f ^vlllowNleaf points wnulci kill either a man or 
a maminoth any rleader than any otlier iHuut with an equally 
shar]> tij>—a Font Rfil>crt Hint point, for instance^ or a ptjint 
marie from Ihhic or antler. Man. indeed, is one of tlic easiest 
animals t[3 kilL if you can only get at him l>efore he kills yon. 
T his is Something known to all homicide detectives anrl all 
jMilice reporters. Men arc killed ever>^ day with sucli nnlikely- 
Inoking weapons as tack hammers, monkey wrenches, tire 
tools^ and sticks of stovewood. For many ycai’s in the Southern 
states a favored instiinnent for liomicide was the ordinary' ice 
pick, no\\\ ahis. ix?ctniung obsolescent as more and mi>re elec¬ 
tric refrigerators are st»ld. The ice pick had not lx>cn intended 
by its Tnanufacturers for the slaugJiter of fforno sapiefis^ but 
it lias a shai'ptip and it ^vas Iiandy in every home. 

As for PnTessiir Clelaiufs jierhajjs whimsically |>r[iffered 
liypoihesis that the Sohitreans miglit liave lieen either in- 
triHlers or slaves, it seems to rest on a misconception of tlie 
parallel-tlaking tcclinlqne. This is not a skill developed only 
under the taskmaster s lash nr after long years of arrluous prac¬ 
tice, like the skill of the concert pianist or the Davis Cii[i play¬ 
er. It dejK^nds [lartly on individual rlexterity and pnrily on a 
love of craftsmanslii[i. If it entailed slavery for tlie wiH’kinan. 
then slavery' must have Ijeen widespread! and recurrent in 
Stone Age times: Egy jJtian Neolithic. Danish Neolithic. J^lain- 
vicw% Eden., SccUtslilurf. and %vliat not. Ftir some specimens of 
each of these types are porallel flakciL 

Firuilly. as to the slalenient of the distinguished Dr. Sel¬ 
la I'ds* it should sunice to say that his own book pretty well con¬ 
futes it. If the Fohom point was s|>ecially dlesigned to kill 
bison, then by the same reasoning so were the Plain view point. 

I he Scottsldiiff [joint, ami the Eden point for all of them have 
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been found witli the bones of bison. The Folsom jioint and 
the Eden point ate about as different as it is possible for ]>ro- 
jKtilo points to be, the former being decidedly snub-nosed and 
the latter being long, narrow, and daggcr-like. A |Jotice re¬ 
porter, familiar with tlie efTicacy of tlie ice pick, would choose 
the Eden point as the deadlier of tlie two. But perhajB the Fol¬ 
som artifacts, if they were chipped to fit any tlieon,- at all. are 
due to a different reasoning. We may never know exactly 
w lat their creators liad in mind. And we may never know- 
wiiether the Solutreans were a band of conquemrs. whether 
they were downtrodden slaves, or whetlier they were crafts¬ 
men practicing a particular style. 
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XV. Some Beautiful Hypotheses 

TJIOMAS HEXftv HUXLEY ONCE SAID iliat tJic gTCat tragedy of 
science is the slaying of a Wautiful hypothesis hy an ugly fact. 
Tills chapter is not intended for the slaying of any such hy^ 
ptUhescs—'Hot because of any sqiieamishness bvit only because 
insufFicient ugly facts are tlius far available. It is iiereby sug¬ 
gested* nevertlieless. that a few hypotheses evincing a certain 
frailty may now lx? found in many books about the Stone Age 
anti that the ugly fact may in time arise and slay iliem, Ijct 
ns meanwhile examine these below for evidences of frailty: 

The c(jti trot ted so called^ on some of the Acheutean 

fist iLres was achievtYl by using o billet of wood rather than a 
hammerstone^ 

Ex|xriment ill not liear this out. Neither will experiment 
dis]>mve it. Success in percussion flaking de|)ends mostly on 
the skill of the individual workman* no matter what kind of 
liHils he uses: the rude and simple ii a miners tone^ a stone ham¬ 
mer lashed to a handle, a hammer with a head of bone or 
buckluirn. a modem hammer with a steel head, a w ooden mal¬ 
let and a bone punclk or any or all of the fnregoing, supple- 
mDnti>d by that sophisticated instrument a vise. As for tlie 
w^ooden billet a modem workinan may think at first that it 
is a better tool than a hammorslone merely because the ham¬ 
mers tone lias no handle and the billet in effect does have tme. 
But he can train himself to renounce tlie handle. Any ex]3cri- 
inenter whi> becomes proficient in a particular technique is 
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In snme danger of f^crsuadiiig himself tlial il h the precise 

technique used thousands of years ago. That conclusion does 
niit follow. 

The Upper Palaeolithic blade-aati-core technique wtes er- 
ecuted hy wrapping the core in buckskin or burring it in W 

nt^by using a tnaUet and punch to direct the blow more nre- 
cisely, ^ 

Very doubtful. For some men, at least, the sand and the 
buckskin merely get in ihc way, and it is easier to strike off 
he Idade with a hammeror a hammers tone than with a mal¬ 
let and punch. 

Primitiue fhnt-wnrking tools were harder to use than mod¬ 
ern tools. 

Iron tools simplify iJic work liecause iJiey last longer tJian 
bone, Imckliom. or oven stone. They do the work no liotter 
sometimes not so well. There is a queer inconsistency in argu¬ 
ing that iron is better than huckhoni but that the Achenle^s 
did their prettiest work with took of wo.kI. Wood is even soft¬ 
er than huckhoni. 

Pressure flaking, in Europe, was introduced by the Snlu 

f ream^ uf/irtei fL*r the)^ u wre. 

Many Anrignacian implements seem to have lioen trimmed 
alon^g the edges by pressure Raking. So do some Mouslcrian 

impleiTiQnts, 

Pressure flaking can be consistently distinguished from per^ 
cussion flaking, ' 

Not so; or at least not certainly with the naked eye. (Jn the 
average, (lakes am nmcli bigger, hut sometimes 

hey are small and delicate. Or pressure flaking may be nmgh- 

y executed, 1 hat is why the answer to the fourth theory re- 
mentis in nniibL 

whh a!^lf tbnn flaking 

divtrT tins seems to |>e « matter of in- 

nividual j>rcferonce. 

n is almost impossible, in working flint, to eMe flakes 
longer than half an inch by simple pressure. 


102 


isOMI’: BEAt;Tlt^^L"L HVPOTIIESH^ 

Not quite true. Il^^lf nn inch is perhaijs the limit for a mail 
of only average strength and skill who is workSiig in the free- 
linnd stylo and us big run-of-the-mill flint. Rut such a work¬ 
man can incroase the length of Hie flake by getting better flint 
or by working with a rest. Choke flint lieing scarce, the second 
niothod is the easier. There seems to l>e no reason to doubt 
that a man of unusual strength and skill might press off flakes 
two or three inches long. The longer the flake, tlmugh, the 
harder it is to contnd it 

It iras the finding of the strikeout pake from a fluted point 
which sttowed that the edges and faces of the point were 
trimmed before the long flake was struck. 

No such |iroof was ever needed. If one flake scar overlaps 
another or erases tlie end of it the one that docs the overlap¬ 
ping is die later (>f the two. Most fluted points show clearly 
diat the edges were trimmed Ijeforc the flutes were struck. But 
some of them also show tliat the %vorkman made a few rinish- 
ing strokes along the edges after he stniick the flutes. Also, the 
base was usually trimmed after the flutes wei'e struck. 

Neanderthal man ate his meat raw^ as is attested to by the 
fact that be split the hng bones to get the marrow out. ff ihe 
meat had been cooked^ the niarroio would hare been hxjsened 
and he could hare simply sucked il out after breaking the ends 
off the bones. 

This is getting outside tlie scope of a treatise on flJnL but 
hoiitir requires a tiefense of our eponymous hero. Maylie he 
<li«l cat Jiis meat raw. Nevertlieless, consider: why would he 
have to rook the luarrosv while cooking the meat? Suppose 
his share of the kill was a mammoth thigh. W ould lie neces¬ 
sarily roast this |Kindenius cut of moat in a single piece? That 
would take a Ing fire and coiisiderablo time. It would be sim¬ 
pler to slice off cutlets and broil them over the coals, leaving 
the marrow in the femur uncooked. Or stippi>se our Neantler- 
thal roasted smaller game all in one piece. He would not in- 
evitaijly prefer his meat well done. If he cooked it rare, the 
marrow would not be loosened. 

Suppose fmally that he was merely ignciraut of idiysics and 
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had not yet discoveretl why and how a vacuum works. He 
broke one end off tlie bt^ue and tried to suck tJie marrow ouL 
unaware that to achieve his purpose he w<iuld have to break 
off iKdh ends. So he abandoned the enterprise and simply split 
the Ixnie, 

Likely enough- the Neanderthal really ate raw meat^ But 
tlie evidence is somew hat inconclusi^ e. 
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XVL A Few Thoughts on Fakes 

THE FAKiTVG OF A^TiQUE^ IS of Tiioderato aotiquity 

nnd may have begun alxtiit as sewn as the Renaissance inor- 
chants and nobles siarteri collecting Classic coins and statuary* 
It has been applied to artifacts as diverse as Flemish paintings, 
Crcinonese violins, and American Colonial furniture. NaUiral- 
ly, the handiwork of Stone Age craftsmen^ whether early or 
late., has also been widely imitated. TJicre are copies of pottery * 
sculpture, and head work, of birdstones, banner stones, and 
pijjcs, of things as recent as Navajo blaiikels and as old as 
Folsom projectile [joints- 

Blankets, pijws, and pottery' are outside the sco[je id tins 
manual, hut it might lie [permissible to offer a few onnmenis 
on [irojectile points and other flaked inipleinents. To l>cgin, 
then, it inusl 1>e understood that it would he bootless to co])y 
the ordinary Sturts of arrowheads or dart [Joints. Most such 
w\ irk man ship is ii on mon place, and genuine examples already 
exist by the hundreds of thousands. Dealei^ often sell them 
for a nickel apiece, sometimes even less. If a faker could finish 
a dnrl jM>int every five niiniiles and keep going at that &[)eed 
throughout the course of an eiglit-hour day, never maki^ig a 
mislick and breaking a iwunh and if the dealer was so generous 
as to waive liie middleman's CiJm miss ion, the faker would still 
wi/id uj) making S-T.80 a day. Tliere would be no profit in it= 
A man Ciiuld make more money with a pick and slKn^el. 


105 


A MANUAL FOn NliAN'UUKTHAl-S 

The deniand among collecturi;^ tally aitinngtirisrhnoled 
collecti^i's, is for something large, scarce, unusual. [)k’turcs<|ue. 
or showy. Ortain fakers have undertaken to supply lliis de¬ 
mand. Now a perfect fake, of course, caimnt lie recogniv.ed, 
even by tlio finest judges. Tlie faker will have taken particu¬ 
lar care to use primitive implements, such as quail^ite liam- 
mei'stones and buckliom pressure-flakers, which are no iiarder 
to use now- than they ever were. He will have chosen wdaatever 
sort of stone the original craftsmen preferred, such as .AIihates 
agate for Folsom or E^lainview points, eschewing glass, oli- 
sidian. semiprecious opal, and the like. He will have lieen care¬ 
ful tt} follow standard operating procedure, not fi>rgctting to 
grind the edges of a Folsom pt^tint or to shajic a little nipple 
on the base. Therefore, the remarks Iwlow are a guide for de¬ 
tecting only imperfect fakes, fakes on which the workman 
was a little careless ora little overconfident: 

is the maten'di one available to primitive men? 

Surprising numbers of large spearlicads now in the hands 
Ilf untrained collectors are actually made of ro-se-pink, green, 
or ycUow plate glass. The seller will have descrilxxl such ma¬ 
terial as oltsidiau of an unusual color, unusual enough to 
justify a rather liigli price, liul it is mucli too unusual. Rose- 
pink etlisicUaii would l>e a rarity indeed, Most commonly, oli- 
sidian is either black or reddish-orange or a mixture of the 
two. Occasional specimens arc quite traiis|iarent and colorless. 
Nearly all obsidian of the black or reddisli-orange sorts is 
handed. streakeiL t}r cliHuled when viewed by transmitted 
light. The color may seem tpiite uni form wlien tJie jjiece is 
viewed by rellecled light. Hidd it ujt to a wimhwv iind look 
through iL though, and the irregularities will apjK^flr, Pei haps 
the only way to distinguish certainly between olisidian and 
plate glass would l>e to iiave a physicist cheek the specific 
gravity and the index of refraction. But a man’s suspicions 
sliould he aroused if his s|u;arhoad turns out to be entirely 
uniform in color from one end to tiie other when heir! up to 
the light. 
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Does the piece belong lo one of the standard types of Stone 
Age craftsmanship? 

Thai is to say. beware of animal effigies chipjsoci from flint. 
of tlic sn-callefi “ccceniric" forms, and the like. Perfectly gon- 
nine examples dri exist Inii they relatively scarce = A Stone 
Age man, making an image of something, would ordinarily 
choose to carv^e it fmni antler, ivoiy, or slate, or to sliaj^e it 
from clay and bake it like a piece of potteiy. To make an 
image by flaking flint was an iiniisuaL ev’^en freakish, practicc- 
Suspicioiisly large nnmhers of such images are on the market 
now. especially flaked sillioueltes of eagles and turtles. 

Do the opposite faces of a s/^^arhead. esf}ecia!ly of a large 
0 / 11 % show that they once consisted of precisefy j^arallel planes? 

If they do, beware again. An extreme regularity in the oppo¬ 
site faces means Uiat the sjiearhead was chipped iit^l fmm a 
blade or lamellar flake but from a fjlank cut with a la]>ida!y 
saw. This test is hard ttj explain to sornelx>dy who lias tiever 
chipped much flint. It needs no explaining to the ex[>crienced 
workman l/ecaiise curiosily will already have led him to make 
the same kind of ex[>eriTrients witli sawed blanks, nr ]>erhajjs 
only with plate glass, and he will liave discovemd the advan¬ 
tages arul tlie disadvantages in the process. Rinighly. what haf>- 
pens %vill be something like this: Tlie man lakes his sawed 
blank, sometimes of an nmisnal stone such as semi prec:ions 
opal. He proceeds to decorate Ixith faces with large and parallel 
flake scars. But the flakes are so thin and shallow that In taking 
them off he omits tosharfjeri die edgt^s rjf the piece. 1 le ntnv has 
to sharpen those thick edges. Tins lie docs by taking <ifr t%vo 
series of short stubby flakes along each edge, that is, by ci'e- 
atiTig a median or dnuhly lieveled edge. 1 hese flakes and their 
corres[Kmding scars have to Ih? short, else tlicy wtudd overlap 
and mar die neat flake scars already made on the two faces. 
When the spearhead is rinished. its oppssile faces are still al- 
messt precisely parallel planes from one end to the odier. The 
tw'o edges are doubly beveled. In cross section, the |iiece is an 
extremely wide% flattened, and regular hexagon, whereas most 
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siH>arhcad 5 arc Icnliciilar in cross section- The hoax is bclraycd 
by its exaggerated and almost geometrical regularity. 

Doi^s the piece shmi; some flake scars that are less weathered 
than the adjacent scars? 

If si>, somcbiidy l>esidcs the original maker Jias been rctniicli- 
irig it. The retouching, however, is not necessarily modem. In 
middle and late eras it sometimes happened that an Indian 
would find and reshar[>en a projectile point made a thoiisaiu! 
or several thousand years earlier. 

lias it heen sandblasted to make it look older? 

This test is hard to make with the naked eye unless tlie 
view^er is acquainted with the particular kind of flint used. 
Roughly, the idea is tliat sand Vdasting gives flint a sort of 
matte or dull finish wiihtnil changing its color. Weathering 
usually changes the color, however. 

Under tlu^ micrr}S€ope, does the arti fact show streaks of iron? 

If so. It was made with an iron took I lowever, this test is not 
dependable. The streaks xvill show only if the makeFs hatid 
slipped a time or two, that the iron slid over a surface al¬ 
ready flaked. Moretiven it is easy to get the streaks off iiy dijj- 
ping the finished piece in hydroehloric acid. Another indica¬ 
tion tliat iron tools were used is a tiny crushing or sli a tiering 
id ilie edges on an otherwise wellmiade piece. But tliis does nut 
necessarily occur, especially on choice flint. The maker can. of 
course, keep from leaving eilher sort of evidence l>ehii:id by 
simply finishing everything wiih Iwineor buckhorn tools. 

Dn all the artifacts in a group deviate slightly^ but consist* 
ently from a recognized tyfye? 

Take a purely hypothetical instance. Suppose a collector has 
come into possession of a dozen Folsom ]x>inLs. All twelve are 
neatly flutecl on ImuIi faces. All are Ttiade of Alihates agate 
from the Texas Panhandle, a material widely but by no means 
universally used during Folsom times. They are much alike in 
size and shape^ say from thirty-fivG to forty millimeters long. 
Bnt not a one of them has had its erlges ground and not a one 
shows a tiny iii]>ple |h oiniding from the base. Now imdoubt- 




edly tliere are genuine Foisom points tliat shiiw no grinding 
along the edges, and there are many »f them that lack the 
basal nipple. The (wld circumstance al^mt tliese ]iyj^»thdiical 
twelve is tliat they resemble one another so closely, all deviat¬ 
ing from tlie usual type consistently in two irnixirlaiit res|Ks;ts. 
There is no proof tliat tliey were not made ten thousantl years 
ago. But there is some slight cause for suspicion. 
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XVIL Remembering Boucher de Perthes 

TO tlie story of Boucher de Pertlies is an old and 

familiar one. but it is well wortli retellinf^here as a sort of epi¬ 
logue, In Dr. Johnson’s phrase, it iKjints a niciral; it adoms a 
tale. 

Jacques Boucher de Crevecocur de Perthes was a French 
customs collector. l>om in 1788. A little tnore nearly tlian any¬ 
one else, he can Ise regarded as the iiian who proved that there 
had been an Old Stone Age. vvhti showed that tiur rude fore¬ 
runners had been chipping fist axes in die valley of the Somme 
at the same time Pleistocene elephants and rhinoceroses were 
roaming thcreal>outs. 

It was not stj nuich tliat Boiicher de Perthes made the dis- 
cov^ery* for other men in other countries had made it before 
him I nit had been laughed down or ignorwL It was th^ii B 4 ju- 
cher de Pertlies was lucky enough to live at a time when opin¬ 
ion \vas changing, was sensible enough to believe the eyeball 
evidence, and was stubborn enough to challenge orthodox be¬ 
liefs. Kralosthenes had measured the earth before 200 b,€. 
but mf>st people thouglit it was flat for many centuries after¬ 
wards. 

A fist ax had been found with the Ixmes of a Pleistocene 
elephant near a lane in I^sndon as early as 1690. But the hones 
were explained aw^ay as those of a w^ar elephant ridden by 
Roman legionaries and the fist a\ as die tip of a patriot Bri¬ 
ton s s|>ear. After a centtiry had gone by^ more flints and more 
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Iruics were up in Suffolk^ and Jt>hn Frorc. F.R-S., was 
shrewd to see the itieanliif^ of the find. He so notified 

tlie Society of Antiquaries but uobKly paid any attention. 
Finally, by the late 1830's. several men had found flints with 
tlie remains of Pleistocene niammals. tlie best wort having 
been done by P. C. Schmerling in Belgium and Father John 
MacEnciy" in Devonshire. 

But hardly anybody believed the evidence. 

Biniclier de Perthes himself Ijecame interested in flints 
through a friend who was studying the tools then Iwlieved to 
have l>een made by tlie Celtic peoples, iniw known to be Net> 
lithic. But it was the ruder and earlier forms, found in tlie 
Somme gravels with the bones of elephants and rhinoceroses. 
tliat came to fascinate him more and morCr He exhibited a col¬ 
lection of the old fist axes in Abbeville in 1838 and in Paris in 
1839, In the former year he al&[> began Ut publish a series of 
volumes explaining what he had found. 

This Frenchman was a stuljliorn fellow* not to lx; put down 
or ignored. Best of alb he had the evidence. Two of his fellow- 
conntnr'meri.^ Rigollot, of Amiens^ and the palaeontologist 
Albert Gaudiy\ set out in the IBjO's to disijrove his theories 
With some digging of their own iri the gravels around Saint- 
Acheul. But they. too. found fist axes w ith elephant Ix^nes; and 
they* t<jo- were coinrinced by the visil>le evidence* In the mean¬ 
time, Bouclier de Perthes kept on collecting fist axes and writ¬ 
ing books. 

Otlier men had lieen working in other countries all this 
wliile. In Denmark and Sw^edem especially, lliere was o liril- 
lianl group. As early as 1819, Chri^tien Jurgensen TJitimsem 
curator tif the National Museum in Cnpeiihageju had classi¬ 
fied its exhibits into tlie ]>criods of the Stone Age, the Bronze 
Age* and the Imn Age. As much as it has been altered by the 
later realization tliat other differences in the w'ay of life mean 
more than the difference [iciween flint tosils and metal tools, 
that idea still prevails. Rut ilespite the great abilities of the 
Danes and Swedeit. there was no such evidence available to 
them as lo Bcnicher de Perthes that tlie early men had been 
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coiitGmfAiraries of the mainm<tth. Denmark had no Palaco- 
Ijthic, It was too close to the coiilers of tJic f^Iacial ice. Thus 
J. J. A. VVorsaae put the be^rinnin^ of tlie Slone Age only three 
thousand years Ijefore Jiis own day—vvhidi actually Would 
have been about tlie time that Agamemnon was sacking Tmv. 

In 1858 and 185f) Rouclier de Perthes Itnally convinced a 
sizable audience that he liad lieen riglit about Uiose fist axes 
all the titne. It was also in 1858 that William Pengelly, a 
scliooimaster who had conlimied Fatlier MacEnety ’s digging 
in Devonshire, Iwgan new excavations in Brixhain Cave, 
sored by tlio Royal Society and the Gcohigical Society, wliich 
confirmed the earlier but disregarded Fiiulmgs. In that same 
year the ijalaeontologist-lnuanist Hugh Falconer visited Bou^ 
t her do I crllies nn Ins way to Sicily, looked at the fist axes, and 
decided tiiat tlic Frenciiman had the evidence. Wiion Falcimer 
retumod to fin gland, lie asked the archaeologist John Evans 
and the geologist Joseph Preslwieh to visit the Somnic them¬ 
selves and look at tlic flints from the gravel pits. In 1859 they 
did. F.vans Inmself found a fist ax sevenleen feet down in tlie 
gravel. TU^. t^vo wont hack to England, made reports to the 
learned societies of tJie kingdom, and got the evidence gen¬ 
erally accepted. Now this was iit?arlv tliirtv years after Bou 
Cher dc f^erthos liad finit started cnllecling fist axes. He was a 
man not easily discomagfxi. not to tie laughed down, not 
r aunted tiy the authoritative frown. The Siwiete d’f.mulation 
d Abbeville, whose memljei^ bad so often laugJied in earlier 
years, pui up a monument to him in 1908. 

Nor IS I he value of stutil joniness the only thing to tie learned 
roin Mija . Tlie study of the Stone A^o is an ait. a science, 
a disnphiK^ali it what y,m vvill^Uuu was founded bv 
novices, I here was nobody to tell Bonclierde Perthes that tJie 
hst axes were man-made implements; be had to r^-ognire 
them liy common sense alone. There was no literature that lie 

himilf"""' ‘ ould undergo to t|ua]ifv 

Working at a lower intellectual levei^working. to be literal 
about It. at tlie same intellertuai Wei as llofno tu-miderthah 
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ensis^ with a chunk of flint in my fist—take some ctunhirt in 
ihc mciiioiy of Boiiclier fie Perthes. He stands fortJi as an ex¬ 
ample to all men in his willingness to look at the eYidence 
with tlie naked eye and to trust in nothin/^ hut llic evidence, 
flouhting all traditional opinion. 1 hope tliat iny fellt>w-Ncaii- 
dcrthals. be they few or many* who chance to read this book 
will refuse to lielieve anything I have udd them aboiu the na¬ 
ture iif Dint. Take my word for nothing. Tr>" it yourself. Co get 
a chunk of flint and see how it works. I f you are going to accept 
without question whatever f tell you alx»iitl1inL you am really 
not much better off than if you asked j'our neighbor across the 
street. He ill tell you, witli utter conviclitm, that the Indians 
used lit make arrowheads with fire and a i>iecc of wet straw. 
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Reading List 

THIS LIST is purely for Inymen an J especially for laymen who have 
read little abouil tbe Slone Age but would like to get started. To a 
professional student the list may seem banal. There have been so 
many discoveries of new evidence and so tnatiy changes in interpre¬ 
tation since the First World War~or even since last year^ for that 
matter—that son%e of the finest books are now sumewbal out of date. 
Detailed bibliographies will foe found in some of the books and 
papers listed below, and everyone can deciile for himself bow itiiich 
more be wishes to read. 

linrkill, M, C.: The OW Sfone Age. London: Oimbridge L'niversilv 
Press, 1933, 

Written clearly and gracefully* with no disposition to iheoriy-e 
beyond what the actual evidence will support. Rather dated. At 
the time of the origitial publication, there was Utile evidence 
that men had been in North America during the I%istocene, A 
second edition in 1949 did not add niuch to the story* 

Coon, Oirleton S,* The Story of MmJ. New York^ Alfred A. Rnopf, 
Inc.. 1934. 

A spirited and slighllv opinionaletl accouul of the entire Instorv 
of the species. The author has little imeivsl in flint artifacts, as 
such, 

DaiiieU Glyn L.t A flundrcd Years of Arrhat^logy\ Loudonr Gerald 
Duckworth Co,^ Ltd., 19311- 

A splendid history of the science or the discipline itself and of 
the men who made the chief discoveries, hrom Auslralopithecus 
to .Agamemnon, 
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Hdury* F,. W., Enlist AiitiMN$+ slid J. F. Lance; “Artifacts with Main- 
mo\h Remains, Naco^ Anznna/* Americfin Antiquity. VoL 19^ 
Nn. 1 (m^). 

A report on an itnporlajn discovery, e.sp<N:ia[lv intenesling \mi' 
cause il shines an variabilily among the Clovis poiiils 

used to Icil l a single animal 

Hfdmes, ^\^ H 4 Hmidbooli: of Aixin^mat Ameriain Antiquities. 
Pfirt /* Introthictory: T/o? Lit Me ftidusiries. Bulletin 60; Wash¬ 
ington r BiiiY'ati of Aniericari KtJinology, !919, 

Badly oiitdeled now as an account of stone artifacts in tiie two 
Ameriras, but contains r fine antho]og^>^ of reports from jxajpJe 
vvhojiaw the aboriginal rraftsmon at work. 

Howells. William: fiurk of History^ Garden City^ New York: 
Doubleday & Company^ Inc., 1964. 

Another account of the species from its beginnitigs or of the 
genus from its beginnings. Somewbat more restrained than 
Coon's. 

Krieger, Alex D.: “A Comment on 'Fluted Point Helationships' by 
John Witthoft."' Am^^riran Aftiiqiiit}\ Yo]. 19, No. 3 (1954). 

Til is paper constitutes half of a fascinating debate between two 
typologisls os lo whether or not the Enter! iiie jioint is a type dis¬ 
tinct Ivom Clovis^ See Witlhoft^ below. For K-rieger on typology 
in general, see Sulim, below, 

fJakley^ Kenneth P.: Af/in the 72 d re\\ edr.^ I/indon: 
Bi-ilish Museum of Natural History, I!t49, 

The best of all books about the Slone Age. But lamentably brief 
and scantily lllustra!ed. 

Osborn. Henry- Fairneld; Men of the Old Stone Age. New '^ork: 
Charles Scribner's Sons. 1916 (6d ed., 1910). 

Badly outdmed bsn written with f^njat spirit and learning. Pro¬ 
fusely illustratetl il gives the layman an idea of what the people, 
the implements, and the animals actually looked like, 

Sellards. E. H,: Lnriy ii7{iFi in Afjterico. Austin: University of Texa.s 

Press, 1952. 

A clear and comprehensive account but writ ten more for the 
]irofe.ssional student than the benighted layman who would 
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riith€^r know mojre nbout whiit vvss found and about the do- 
tails of digging it up. Well illustritted. Exbiiustive bibliography, 

Suhm, Deo Aiul Alex D. Krieger^ and Edward B, Jelks. An tniro- 
duttory Handbook of Texas Archaeology^ Bullelin of I bo Texas 
Archaeological Society, VoT 25. 

The njilv book over vet published with enough picluros iu it to 
enable tlie befuddled iiovico to iiuderstand how llie eN:j>etts dis- 
tinguLsh one kind of projectile point or one kind of pollery from 
another, lliuslmtes the full range of variation. 

Wilthoft. John: “A Palaeo-Indian Site in Eastern Pennsylvauia; 
an Early Himling Culture;^ Proceedings of the American Phito- 
soplucai Society^^ Vol. No. 4 (1952). 

Witthofl'fi sstudy of the Enter line points. 

--—‘^A Note on Fluted Point Relaliousliips." American Antiq¬ 
uity,Vol 19, No, 3 (1954). 

Witlhofl s half of the Witthofl-Krieger debate. Both iJapers 
Ksled ore fascinating bnl abstruse. 
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Abbe^iUiaxi ax; slylu 6,8. 15 
Arbe«lf*nn fist as: styli? of^ 1S; puii^ftsc qL 79; bfsvol oil, S5 
Angostura points: occurrence and description of. 22-33, 71 
Atl all: see Spc^a r-lhrov^ er 

A\iri|5Tiai:ian; c^ccurrerice and stages of tecfiuiqiu* of, 20^21 
Avebury^ Lord; S 

Barbing and nolchin#r; as related techniques 7h-76 
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Bifaces: see Fist axes _ zfr, i 

Blados: dpFined, 19: uses of, 19-20; ipihniqiies of JULifeirtfr pm 
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teurins: Kcunf^nee and uses oh 19-20; es varinnl«« blodi-makinp tech- 
nique, 68-69 

Biirkitt, M. C,: on Solutreans as Invoders^S 99 


Choppers: defined, occurri'nce of, 13 


Ciactorliant diTmed. 15 

Cleliind, Herdiriiin Fii/fterold: un Soliiireans. 96 99 

Clovis pointsL iippenrt-d far later than fist ases, 8: nt f 

19; o^ui^nce «ml de^riplion of. 2^2-2h 71; possible lr,’hTttque, for 


makings 87-93 

Conchoicinl fracture: os propc'ciy of flint. 25-27 
Cores^ polyhedriil: see Bkides 
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Core tools: di'finnil, 13; Siv? a/so Fist 
Cf^up (Je i/otn^: Fist axes 

Cuinliertaiid points: as vaHaiil of Clovis, 92 
CiittinR cdgcrs: iniporrancf? uC as basic implc^nieiit 77-81 

Dixon^ Billy: famous shot 42 

Edon iJoiiUs: occurrancp of, 22; de^riplion of, 71 
Evans, John: 112 

Fakes: ways of rcxvgnizmg, 103-109 
Falconer, Hugh: 112 
Feather^i-dge flaking; defiriod, 35 

as evidence of man, 4; Neaiulerthab’ knowledge of. 17; uselessness 
of, for flaking flint, £10-63: importance of, T9 
Fist axes: deHned, ocr tirrence of, 13-15, fMisstm; making of, 05 
Flake Itiols: denned, 13 

Flint: as record of early mam ^5: reasons for studying. fK7; implements 
oh and uses of, 11; origin and rharacleHstics of* 2*!-34 
Flatefl points: fCoCloviapuinls and Folsom points 

Folsom iioints; ocoirreiicr and dcsrri|,tion of, 22-25; possible twhmgiits 
for making, S7-93 

Font Robert point; 21, 99 
Frere, John: 111 

Gaudry, Albert: 111 

Olassr ns rf^r|y;macle blanks, ^5, W; us<kI lor Iliikcs, KJtj 

Hnmmrrs ontl hommt-riionrs; sec Pi-rT:ussiaii flaking 
Hamiiierstoni': as basic iirtjjlejin'ni, 3f), 7T-7H 
Hinge frarture: Jn Hint, 33-31 

^ of /IWosffm/ Amrrkan Antiquities, 56-57, 

oO, 50, 9 d 

Htiinicidc; and beauty of weapons^ 9d-llKI 
Hg7?io sapuyns: 10-11; se 4 _^ ir/jo Modem iueui 
H uxlej',, Thianas Hefir^'; If)I 


Ishi: Legend of. 9-1^97 
Knives: Cutting i.itlges 

Krieger^ Alex D,: comment on Fol?H>m basisl nipples, 93 


INDEX 


Kroobrr, A. L.: Handbook of the ImHmis of Califorma^ !M; letter fruJtu % 

r^pvallois ftdkcs: defirieH^ tjcrum'iire iif^ 16 
Lit‘y, Titus: 3^ 5 

MacEneryj. Futht*r John: 111* 112 
M^itdaleniun: occurrence and techrtitiue oi, 21 
Mammoth: 9, 22 
Mcsolithk: 8^ 64 

Modem malt: appe^raticft on the scene^ 9-11, IR-19 
MortiLlet^ Gahriel dc: his tJieory of lie is flakes, 16 

Mousterianr Neaiiderlhiils' techniqun in* 16-18 

Neanderthal ttiiin: almost recent^ 4; handiwork of. in Middh^ Palaeo- 
Uthic., 9; his culture, 16-lB; possible t^ating litibits, 103—104 
NeoUlhic: defined* R; blade* froUL, 64 
NGtchin^: see Ri^irbinfir and notch in^: 

Obsidian: britlleru^ssof, 24: calors of* lOCi 

Old Stone A^ye: see PaJaerdithk 

Pabeohthic (Old Stone Ape): sketch of, &-23 
Pebble twils: in Africa^ 1.3 
Peking inant traces of, 15 
Penpelly, William: H2 

Percussion flu king, dirt'ct: defiiieLt, 24: Eetibniq ii^-.^ of, 35-42 
Percussion ilakinj!'^ indirect: defined, 24: iechiiic|U€>sof- 56-59 
Pengonhan: ocrurrimce of and ttH:hnique 20-21 
Pierce, Caplain Jem;': choice of blank-s. 30, 'kj-d?: hi* burkhiicii imple¬ 
ment 47, 48 

Ploiiiview points: occurrence of, 22; desiTiption of. / I; difference be- 
tvvwrl, ond Falsoiii pomts, 93 
Plelstotiene: mentioned, 5: sketcli of, 9-10 

Pressure flaking: defined, 24; lec’^hniqucs iif, 45—55; not always rlistin- 
gnishable^ 102 
Prestwicli, Josn^ph: 112 

Projectile point: description of, 70; lathing of. 72-71 
Propeller tw4st: See Bes^tdiiif? 

Bndiorarbnn dathig: i^s^-sof, 18—19, 21; of t-oboin p>lnt.s 22 
Bignllot fof Amiens): !ll 
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Sandia puint^r occum?nce and de^opti^^n of. 22-21; some Giited, 9? 

San Patrice poinis: late fluted farm, 87 
Sawin, H, J,: 47 
Schmorling^ P. C. r 111 

Scottsbiuff poinisi occurrence of, 22; description of, 31 
SeUards, K. H.i on desip:it of Folsom points, 98-100 
S&ciete d' E^mnlation d'Abbcville: 112 

Solutrean: sopliisticatcd style, 6; occurrence oL 20; disappearance of, 
21, 21; theories about workmen of, 9&-100 
Spear-tb rower: described, 21 
Speech: as criterion of mati, 4 
Step flakinjt^ defint^d, 31 

Theories; doubtfuL, half -true, false, 101-10-^ 

Thotnsen, Christien Jurgens^jn: 111 
Tiger, saber-toothed: 9 

Wooden billets: of doubtful advantage as tool for working IliiiU lOI 
Wooden. implGinents, primitive: most have vanished. 4; a few remain. 
11-12 

Worsaae, J. J. A.: 112 
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